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MEDICAL ENTRANCE

SOLVED PAPER, 4TI
R Physics \

1. A coil in the shape of an equilateral triangle of (a) 2567 (b) 4861
side ! is suspended between the pole pieces of a (c) 5247 (dy 324
s .
permanent magnet such that B s in plane of 5. A drum of radius R and mass A rollsddown
the coil. If due to a current i in the triangle a without slipping along an inclined plage of
torque T acts on it, the side ! of the triangle is : angle 6. The frictional forceg
@ 9 ( < ]uz b 5 ( 1:) (a) converts translational energy o rotational
a) = | pr = | B energy
V3 \ B 12 V3 LB (b} dissipates energy as heat
@ 2{ T ] @ R (¢} decreases thesfotationalanaction
3 J3 Bi {d) decreases the refational and translational

. motion
2. Two batteries, one of emf 18 V and internal

resistance 2{2 and the other of emf 12 V and
intermal resistance 1£), are connected as
shown. The voltmeter V will record a reading

6. Imagine 4 new planet having the same density
as that of earth but'it is 3 times bigger than the
earth insize. 1f the acceleration due to gravity
onvthe surface of earth is g and that on the

(()al'): 15 v (h) 30V surface of the new planet is g, then :
(c) 14V (d) 18V (&) g'=3g (b) g’:%

: () g'=9¢g (d) g'=27¢
7. A network of four capacitors of capacity equal

te €, =C,Cy=2C, C3=3C and C4 = 4C are

20| conn- ected to a battery as shown in the figure.
ryy The ratio of the charges onCyanCy is
'
10, &
EPYY
3. A point source emits sound gequally in all % G
directions in a fen-absorbing medium. Two o
points P and Q are\at digtance of 2m and 3m i
respoctively fromythe source. The ratio of the
intensitiegof the waves at Pand Q is : IV
(a) 9:4 (b) 2:3 :
{c) 3u2 (d) 4:9 (a) %g () 3
4. @ybomb of mass 30 kg at rest expledes into two 22
piecesofmasses 18 kg and 12 kg. The velocity of (c) % (@) 72

18 kg mass is 6 ms~". The kinetic energy of the
othier mass is :
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13.

Which of the following circular rods, (given
radius r and length {} each made of the same
material and whose ends are maintained at the
same temperature will conduct most heat ?
(a) r=2r;1=2, () r=2;i=k

(©) r=rpl=l (d) r=ryl=2L

In the reaction H+ 3H — 3He+ ln, if the
binding energies of 2H, H and %He are

respectively a, b and ¢ (in MeV), then the
energy (in MeV) released imr this reaction is :
{(a) c+a—h (b) c-a-b

{cy a+b+c (d} a+b-c¢

A very long straight wire carries a current I. At
the instant when a charge + Q at point P has

N
velocity v, asshown, theforce onthe charges:

4
Q
----------- ——— 2 Y
P v
f
(a) opposite to ox (b} along ox

{¢) opposite tooy  (d) aleng oy

Energy levels A, B and C of 3 ¢ertain atom
correspond to ingfeasing values of energy ie.,
E, < Ep < Ec. Ify, 2 and A5 are wavelengths
of radiations correspending to transitions Cto B,
B to A an@\C to A respectively, which of the
following relations)is correct ?

Ahy

(a) l3=l1+12 (b) 13=ll+l’2
(A PR3 +A3=0 (@) 33=22+25

The,work functions for metals A, B and C are
tespectively 1.92 eV, 2.0 eV and 5 eV
According to Einstein's equation, the metals
which will emit photoelectrons for a radiation
of wavelength 4100 A is/are :

{2} none (b) Aonly

{c} AandB only (d) all the three metals
The nuclei of which one of the following pairs
of nuclei are isotones ?

i M) uMo%, L™
{d) zoca‘ﬂJ’ 10532

(a) 3453?4, zth*’*'-?1
(€) 34Sr%%, 481

. Asperthisdiagramapointcharge +4 isplaced at

the origin 0. Work done in taking ghother point
charge - Q from the point A [co-ordinates (0, a)]
toanotherpointB [co-ordinates (e, 0}] alghgthe
straight path AB is :

o B8 X
{a) z€ro (b} [;T?Fi i} J2a
g 1) «a qQ 113 r
QURZ] G © (# )

As aresult of change in the magnetic flux linked
torthe closed loop shown in the figure, an emf V
volt is induced in the loop. The work done
(joules) in taking a charge Q coulombonce along
the loop is :

@ Qv ® @ 20V &

. For the network shown in the figure, the value

of the current i is:

20
A
40
403 20
602
i ¥
oV sV 5V 18V
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The circular motion of a particle with constant
speed i5 @

{a} simple harmonic but not periodic

(b) periodic and simple harmonic

{¢) neither periodic nor simple harmonic

(d) periodic but not simple harmonic

A particle executing simple harmonic motion
of amplitude 5 cm has maximum speed of
31.4 em/s. The [requency of its oscillation is :
{a) 3Hz (b) 2Hz () 4Hz (d) 1Hz

The ratic of the dimensions of Planck's
constant and that of the moment of inartia is
the dimension of :

{a) frequency

(b) velocity

(c) angular momenturm

{d) time

Which of the following processes is reversible ?
{a) Transfer of heat by radiation

{b) Electrical heating of a nichrome wire

(c) Transfer of heat by conduction
{d) Isothermal compression

The temperature of inversion of a
thermoccuple is 620°C and the neutral
temperature is 300°C. what is the temperature
of cold junction ?
{a) 206°C

{¢) ~20°C

{b) 320°C
(d) 40°C

22. A photosensitive metallic surface has work

23.

24.

function, h vy. If photons of energy 2hvg fall on
this surface, the electrons come out with a
maximum velocity of 4 x10% m/s. When the

photen energy is increased to Shvg, then
maximurmn velocity of photoelectrons will be -

(a) 2%10%m/s ) 2x1¢7 m/s
(€) 8x10°m/s (d) 8x=10°m/s

Fission of nuclei is possible because the binding

energy per nucleon in them :

(2) increases with mass gi@mber at high mass
numbers

(b) decreases with mass number at high mass
numbers

(c) increases withymass number at low mass
numbers

{d) decreases with'mass number at low mass
nurbers

Applieationofa forward biastoap-njunction:

{a) increases the number of donors on the
n-side

25,

26.

272

28.

29.

(b) increases the electric field in the depletion
Zone

(c) increases the potential difference across
the depletion zone

(d} widens the depletion zone

The displacement x of a particle varies with time
tas x=ae “ + beM, where q b, @ and f are
positive constants. The velocity of the particle
will :

(a) go on decreasing with time

(b) beindepenent of o and

{¢) drop to zero when o =p

{d) go on increasing with time

Two charges q; and g, are placed 30 cm apaity
as shown in the figure. A third charge 4. is
moved along the arc of a circle of radius 48em
from C to D. The change in thefpotential

energy of the system is —2— k, where  is $
Aneq
q
Cl-:?._'__“_
40 em
4
g ot
A 30 cm g D
(&) 8q,% (b) 89, (o) 6gp (&) 6q,
In'), any fission process the ratio

mass of fission products .

mass of parent nucleus

{a} lessthan 1

() greater than 1

{c) equaltol

{d) depends on the mass of parent nucleus

An ideal gas heat engine operates in Carnot
cycle between 227°C and 127°C. It absorbs
6x10% cal of hear at higher temperature.

Amount of heat converted to work is :
(@) 2.4x10% cal  (®) 6x10* cal

(© 1.2x10%cal  (d) 4.8x10%cal
1f a verctor 2i + 3j + 8k is perpendicular to the

vector 4] — 41 + ak, then the value of u is :
1

(a) —11 ) 3

(C) - §. (d) 1
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Zener diode is used for :

(a} producing oscillations in an oscillator
(b) amplification

fe) stabilisation

() rectification

Aforce Facting on an object varies with distance
x as shown here. The force is in N and x is in m.
The work done by the force in moving the object
fromx =0tox=6mis:

{a) 45J
(c) 9.0J
A stone tied to the end of a string of 1 m longis
whirled in a horizental circle with a conggant
speed. If the stone makes 22 revolutions.in 443,
what is the magnitude and diréction, of
acceleration of the stone ?

(b) 13.51J
(d) 18.0J

2
(a) %- ms™ and direction along the raditis

towards the centre

(b) »®ms™ and directieng@longsthe radius
away from centre

(©) =* ms™2 and"direction_along the radius

towardsshiecentre
(@) =* msT and'direction along the tangent to
the circle
If th& magnetic dipole moment of an atom of
diamagneticgmaterial, paramagnetic material
andyferromagnetic material are denoted by
1 gyt p 81 1 ¢ respectively, then
Ay »0andp, =0
(b pp=0andpy =0
(c} pd=03ndpp =0
(d) ng=0andp,=0
In a circuit, L, C and R are connected in series

with an alternating voltage source of frequency
f-Thecurrentleads the voltage by 45°, The value
of Cis:

(a (b)

(d)

; 1
2nf (nfl. + R)
1

1

af (2afl, + R)
1

(@

2af(2afL - R) nf (2nfL - R)

35.

36.

37.

38.

39.

40.

41.

The angular resolution of a 10 em diame
telescope at a wavelength of 5000 A is of 1
order of :

(2) 10°rad (b) 1072 rad
() 107* rad (d) 107° rad
Two  vibrating tuning fesks ‘prod:

progressive waves given by(y, =4sin 500
and y,=2sin 506 nt. Number “of be
produced per minute i§™

{a) 360 {b) 180

c) 3 {d) 60

When a wire of uniform cross-section g, len
[ and resistance Ryis bent into a complete cint
resistance between two of diametric:
opppsite pointsdyill be :

@) % b)
(©) 4R @

ra| ool &

Garbon, silicon and germanium atoms h
four valence electrons each. Their valence ;
conduction bands are separated by ene
band gaps represented by (Eg ey (Bgdey
(Eg)se respectively. Which one of
following relationships is true in their case
(a) (Eg )c > (Eg )5;1

(B) (e =(Egai

() (Ex J(; < (EX )Ge

() (Eg Y- < (Eg )t,;

I£ 3, &, and A, represent the wavelength
visible light, X-rays and microwe
respectively, then :

(a) hp>dy >hy, (b) Xy > A > Ay

(€) k=i, >2y (d) A, > ke >y
Two boys are standing at the ends A and B
ground, where AB=a The boy at B st
running in a direction perpendicular to
with velocity v,. The boy at A starts run:

simultaneously with velocity v and catches
other boy in a time t, where ¢ is :

2
[ [+
® w2y vlz ®) ve - "’f’
a a
O ) W o ")

A 5-A fuse wire can withstand a maxin
power of 1 W in circuit, The resistance of
fuse wire is :
{a) 020
{c) 0402

b s
(d) 0.040Q
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Two bodies have their moments of inertia {
and 21 respectively about their axis of rotation.
If their kinetic energies of rotation are equal,
their angular momenta will be in the ratio :
(a) 1:2 (b} V2:1

© 2:1 (d) 1:2

. An electron moves in a circular orbit with a
uniform speed v. It produces a magnetic field B ,

at the centre of the circle. The radius of the
circle is proportional to :

46.

47.

The moment of inertia of a uniform circular
dise of radius R and mass M about an axis
passing from the edge of the disc and normal
to the disc is :

() 12MR2 (b) MR2
. 7 2 3 2
© MR @ 3 MR

Copper has face-centered cubic {fce) lattice
with interatomic spacing equal to 2.54 A, The
value of lattice constant for this lattice is :

B v o o
@ - b) & (a) 1274 (b) 5.08 A
” 3 (c) 2.54 4 (@ 3.59A
© \/; (d) \/; 48. The rotal energy of an electron in the first
excited state of hyrogen is about — 3.4 eV. [1s
E}I}i(:;c‘;z? gthe only false statement from the Kinetic energy in this state is :
ng:
-34eV b) -6.8¢eV
(a) Substances with energy gap of the order of Eg 6.8 e,; Ed% 3.4 e\?
10 eV are insulators ' _ ] ' _
{b) The conductivity of a semiconductor 49. For a satellite moving in an orbit argind rthe
increases with increases in temperature earth, t?le ratio of kinetic energy 1o potentjal
(c) In conductors the valence and conduction Energy 1s :
bands may overlap (a) 2 ®) 1
(d) The resistivity of a semiconductor 2
increases with increase in temperature (©) .}__ (d) W2
2
- -+
I the angle berween th&_‘;’e{:-[_?rs_)A and B is 6, 50. A ball is thrown verticallysupward. It has a
. the value of the preduct (B xA)-Ais equal to : speed of 10 m/s when it has reached one half
(a) BAZ cos 8 of its maximum height. How high does the ball
by BAZ sin rise ? {Taking gi= 10 m/52)
2 . (a) 15m (b) 10m
{c) BA“sin Ocosh ()20 m @) 5m
{d) zero
Which amongst the follewing is the most (b) CH,COCH + CH3COCH,
stable carbocation ? () CH;COOH + HOOC-CH,CH,
(]:H.j (d) CH;COOH + CO,
- 53. At 25°C, the dissociation constant of a base
Hy—C-H b} CH; —C# ' !
(@ €T | ®) Ch, | BOH, is 1.0x107*% The concentration of
CH, CH; hydroxyl ions in 0.01 M aqueous solution of

+
(A €HCH,
Products of the fellowing reaction :

CH;C = C-GHsCH; L] ...are:
N {2) [Iydrolysis

(C) 6H3

the base would be :

(@) 2.0x 1075 mol L
(b} 1.0x 107 mol L
(¢ 1.0x 1070 mol L7
(d) 1.0x 1077 mol L!
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Which one of the following pairs represents
stereoisomerism ?
{(a) Chainisomerism and rotational isomerism

(b) Structural isomeristn and  geometric
1somerism

{¢) Linkage isomerism and geometric
isomerism

{d) Optical isomerism and geomertric
isomerism

Aniline in a set of reactions yielded a product
D.

NH,
NaNQ, CuCN Hy
@/ HCI A 8 Ni ¢

HNO

The structure of the product D would be :
(a) CGH_QCH:NH:

(b) CH{NHCH,CH;

(¢) CgHsNHOH

(d) CHCH,OH

The correct order in which the O — O bond
{ength increases in the following is :

(a) H,0, <0, < 0

(b) O3 <H,0, <0,

(¢} 0; <03 <H,0,

{d) O, <H,0, <04

The mass of carbon anodegeonsumed (giving
only carbondioxide) in the preduction of 270
kg of aluminium metal {rom bauxite by the
Hall process is :

{Atomic mass AI'="27)

{a) 180 kg (&) 270 kg

{c) 540 kg (d) S0 kg

In a set of reactions, acetic acid yielded a
product D,

S0CL .
GHaCEOHS ~% o Benzene | gHON, o HOH,

Anhyd. AlCT;

D

The structure of D would be -
OH

I

C—COOH
() @ |

CHj

COOH

[
CH; —C—CH
(b)©_ 2= =Gy
OH

9.

60.

61

H

62.

63.

64.

OH

|
CH; —C—CH
(c) @ 2 | 1
CN

CN

I
C—CH

(@ @ o
OH

The cell membranes are mainly composed o
(a) carbohydrates_ (b} proieins

(c) phospholigids ™ {dyWfats

The major organic product formed from t
following reaction®

> {,0 (CH, N S [ 3

(i) LiAlH , (i) H 40
CHg

(@) >——< (b}>—<
OH NHC}

O—NHCH; ., NHCI
OH OH
The number of moles of KMn0, reduced
one mole of KI in alkaline medium is :
(a) one fifth (b} five
(c) one (d) two

Which of the following molecules has trigor
planar geometry ?

(a) IF, (b) PCly

{(e) NH; (d) BF,

The agueous solution centaining which one
the following ions will be colourless ?
(Atomic no. : Sc =21, Fe =26, Ti =22, h
=25

(@) S¢** (b) Fe**

© T (d) Mn™

Four successive members of the first rc
transition elements are listed below with the
atomic numbers. Which one of them
expected to have the highest third ionizati
enthalpy ?

{a) Vanadium (Z =23)

(b} Chromium {Z = 24)

{c} Iron {Z = 26)

(d) Manganese (Z = 25)
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71.

Which one of the following compounds is most
acidic ?

OH
(a) Cl—CH,—CH,—OH (b @I

NO,

OH OH
Q" eQX

CH;y

A reaction occurs spontaneously if

(a) TAS < AH and both A7 and AS are +ve
{(b) TAS > AH and both AH and AS are +ve
(c) TAS = AH and both AH and AS are +ve
(d) TAS = Aff and AH is +ve and AS is —ve

The monomer of the polymer :

CH,
I o ~CH;
CH-_;—(“i—CHZ—-C is :
&, CH,
CH;
(a) H3C=C<

CH,
(b) (CH;), C=C (CHy),
(c) CIl;CH=CH-CH;
(d) CH;CH=CH,

. The correct sequence of increasing covalent

character is represented by :
(a) LiCl <NaCl < BeCi,
(b} BeCl, < NaCl < LiCl
() NaCl < LiCl < BeCl,
{(d) BeCl, < LiCl < NaCl

. What is the correct relationship between the

pHs of isomolar solutions of sodium oxide
(pH, ), sodium sulphide (pH;), sodium selenide
(pH-;} and sodium telluride (pH,)?

(a) pH; > pHl, > pHz > pHy

(b) pH, < pH, < pH; < pH,

() pHy < pH; < pHy= pHy

(d) pH; > pH, > pHz > pHy

Which of the following pairs lof 4" chemical
reaction is certain to result in a‘spontanecus
reaction ?

(a) Exothermic and decreaging disorder

(b) Endothermic and\increasing diserder

(c) Exothermic@ndyincreasing disorder

(d) Endothermi” and decreasing disorder

The vapour pressufe of two liquids P and Q are
80 andd®Bytory, respectively. The total vapour

72.

73.

74.

75.

768

77

78.

pressure of solution obtained by mixing 3
moles of P and 2 moles of Q would be ¢

(a) 140 torr {by 20 torr

{c) 68 torr (d) 72 worr

Which one of the foliowing alkenes will react
faster with H, under catalytic hydrogenation
conditions ?

R H R R
R H R R
R R

09 N— (d) ~___ 7
H H R H
(R = Alkyl substitucnt}

the

reaction rate at reactant coencemtration of 0001
M is found to be 2.0 x 107" mol L 's !, The half

life period of the reaction is :
(@) 220s (b) 30s () 300s (d) 347s

Which of the following is the electron deéficient
molecule ?

(a) B:HG (b) CzHﬁ

(c) PH; (d)\SiH,

A nuclide of an alkaline earth metal undergoes
radioactive decay )by emission of three
a-particles 4ft sticcession. The group of Lhe
periodic table 16 which the resulting daughter
elemenf would belong is :

(a) Greup 14 (b) Group 16

(& Group4 {d) Group &

The surface tension of which of the following
liquid is maxirnum ?

() H,0 (b) CeHy

{e) CH;OH (d) C,HOH

The absclute enthalpy of neutralisation of the
reaction :

MgO{s) + 2HC{aq) —» MzCla(ag) + H.O)
will be :

fa) less than—57.33 kJ mol 1

(b) -57.33 kJ mol™

{¢) greater than -57.33 kJ mol ™}

() 57.33 kJ moi~!

Which one of the following forms micelles in
aqueoussolutionabovecertain concentration?
(a) Urea

{b) Dodecyl trimethyl ammonium chloride

{c) Pyridinium chloride

(d) Glucose

For a first order reaction A —— B,
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Electrolytic reduction of nitrobenzene in
weakly acidic medium gives :

(a) aniline

(b) nitrosobenzene

{¢) N-phenylhydroxylamine

(d} p-hydroxyaniline

Equilibrium constants K; and K, for the
following equilibria :

K
NO (5)+ 3 0; = NO,(g)and

K
2NO,(g) == 2NO(g)+ 0,(g)
are related as :

(a) K2=% (b Ky=K?
K .
(©) Ky=- @) Ky = K2

Which of the following would have a
permanent dipele moment ?

{a)} BF; (b)Y SiF,

{c} SFy (d) XcF,

Which of the following undergoes nucleophilic
substitution exclusively by Sy 1 mechanism ?
(a) Benzyl chloride (b) Ethyl chloride

(¢) Chlorobenzene (d) Isopropyl chloride

The rate of reaction between two reactant$)A
and B decreases by a factor of 4)if the
concentration of reactant B i§ donbled)The
order of this reaction with respectfto reactant B
15

(@) -1 (b2

() 1 (d} 2

Inn a face-centered cubic lattice, a unit cell is
shared equally bypiow many unit cells ?

(a) 8 (b 4

)y 2 {(d) 6

A solutidn,ofurea (mol. mass 56g mol ™'} boils
atnl00:18°CYat the atmospheric pressure. If
kp, anduky) for water are 1.86 and 0.512K kg
mol!

respectively, the above solution will freeze ar :

{a) ~6.54°C (b) 6.54°C
(c) 0.654°C (d} -0.634°C
Which functional group - participates in

disulphide bond formation in proteins ?

{a) Thiolactone (b) Thicl

(c) Thioether (d) Thioester

Which one of the following is an inner orbital
complex as well as diamagnetic in behaviour ?

88.

89,

90.

91.

{Atomicno. : Zn =30,Cr=24, Co=27,Ni=
28)

(@) [Zn (NH3)1°" (b)) [Cr(NH; 1

(©) [Co(NH;)s 1" () [Ni (NH;5) ]

‘The chirality of the compound

Br
Lo
- Ui H 18
e Wl
(@ R (b)), 5
{c) Z (d) E

H,S gas when passed, through a solutien of

cations containing HCl précipitates the ¢ations

of second group,of qualitative analysis but not

those belonging go the fourth group. It is

because :

{a) presence of 1€l decreases the sulphide ion
concentration

(b} présence of HCl increases the sulphide fon
concentration

{c} solubility product of group I sulphides is
maore than that of group IV sulphides

{(d) sulphides of group IV cations are unstable
in HCl

Which one of the following oxides is expected
to exhibit paramagnetic behaviour ?

(a) CO, {b) SO,

{c} ClO, (d} SiO,

Which one of the following is expected 1o
exhibit optical isomerism ?

{en = ethylenediamine)

(a) cis{Pt (NH;); Cls}

{b) trans-(Co {en) Cl,]

(¢} trans{Pt (NH;3): Cla]

{d) cis-[Co (en)y Cl4 ]

92. The energy of second Bohr orbit of the

93.

hydrogen atom is -328 kJ mol™ ; hence the

energy of fourth Bohr orbit would be :
(3) - 41 kJmol™

(b) -1312 kJ mol™

{¢) ~164 kJ mol™’

(d) -82 kS mol™

The correct order of acid strength is :
(a) HCIO <HCIO, < HCIO; < HCI0,
{(b) HCIO, < HCIO < HCIO, < HCIO;
{c) HCIO, < HCIO; < HCIQ4 <HCIO
(d) HCIO, < HCIO; < HCIO, <HCIO
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The main reason for larger number of

oxidation states exhibited by the actinides than

the corresponding lanthanides, is :

(a) lesser energy difference berween 5f and 6
d arbitals than between 4 f and 54 orbitals

(b) larger atomic size of actinides than the
lanthanides

{c} more energy difference between 5f and 6d
orbitals than between 4f and 5d orbitals

(d) greater reactive nature of the actinides
than the lanthanides

Names of some compounds are given. Which
one is not correct in JUPAC system ?
{a) CH; ]CH — (|3H — CH;
CH  CH,
3-methyl-2 butanol
(b) Cli; - C=C— CH(CH;),
4-methyl-2-pentyne
CH, CII,
2-cthyl-3 methyl-but-1-ene

Clly
|
(d) Cti; — CH, — CH, —(IZH —CH—CH,CH;

CH.CH;4
3-mcthyl-4 ethy! heptane

Which one of the following arrangemenis
represents the correct order of electron gain

97.

98.

99.

100.

enthalpy (with negative sign} of the given
atomic species ?

{a) Cl<F<8<0 (b) O<§<F<(l

{cd 8<0<Cl<F {d) F «<Cl=0=§

A solution has a 1 : 4 mole ratio of pentane to
hexane. The vapour pressure of the pure
hydrocarbons at 20°C are 440 mm of Hg for
pentane and 120 mm of Hg for hexane. The
mole fraction of pentanpe in the vapour phase
would be :

(a) 0.549 {bY 0.200

{c) 0.786 {d) 0.478

4.5z of aluminium (at. mass 27 amu) s
deposited at cathode from AI*™ solution byfa
certain quantity of electric charge. The volume
of hydrogen produced at STP from Higi@ns in
solution by the same quantity of electwic
charge will be :

(a) 22.41L (&) 44.80L
{c) 56L {d} 11.2L
The best method for the separation of

naphthalene and bénzéic acid from their
mixture is :

(a) chromatography (b) cystallisation

(c) distillation (d)" sublimation

The mole fraction of the solute in one molal
aqueolis solutionis
(a), 0027

{c) 0.018

(b) 0.036
(d) 0.009

The main crganelle involved in modification
and routing of newly synthesized proteins to
their destinations is :

{a) mitochondria

{b) endoplasmic reticulumy

{c) lysosome

{d) chloroplast

There are two opposing views about origin of
Modern  mangyAccerding” to one  view
Homo erectus inVAsiay, Were the ancestors of
modern mangA study of varations of DNA
however suggested Africar origin of Modem
man. What ‘kind of observation on DNA
vatiationicould suggest this ?

(a), Greater variation in Africa than in Asia

103.

104,

{b) Variation only in Asia and no variation in
Africa

(c) Greater variation in Asia than in Africa

(d) Similar variation in Africa and Asia

The world’s highly prized wool yielding

‘Pashmina’ breed is :

{a) sheep

{(b) goat

(c) goat-sheep cross

{d) Kashmir sheep-Afghan sheep cross

Grey crescent is the area :

{a) at the point of entry of sperm into ovum

{(b) just opposite to the site of entry of sperm
inte ovum

{c) at the animal pole

{d) atthe vegetal pole
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Photosynthesis in C, plants is relatively less

limited by atmospheric CO, levels because :

{a) four carbon acids are the primary initial
CQ, fixation products

(bJ] the primary fixation of CO, is mediated via
PEP carboxylase

(c) effective pumping of C0O, into bundie
sheath cells

{d) RUBISCO in C, plants has higher affinity
for CO,

At what stage of the cell cycle are histone

proteins synthesized in a eukaryotic cell ?

(a) During entire prophase

(t) During telophase

{¢) During S-phase

(d} During G, stage of prophase

There exists a close association between the

alga and the fungus within a lichen. The

fungus :

{a) fixesthe atmospheric nitrogen for the alga

{b) provides protection, anchorage and
absorption for the alga

{c} provides food for the zlga

(d) releases oxygen for the alga

For retting of jute the fermenting microbe used
152

(a) Helicobactor pylori

(b) Methophilic bacteria

() Streptococcus lactin

(d) Butyric acid bacteria

A student wishes to study,the\cell striicture
under a light microscope having 10X%yepiece
and 45X objective. Hé shebld illuminate the
object by which one of thé folléwing colours of
light so as to get the bestpossible resolution 7
fa) Yellow (b} Green

(c) Blue {d) Red

The negpressure gradient that causes the fluid to
filter'Qut afithe glomeruli into the capsule is :
(a) 20'mm Hg (b) 75 mm Hg

{(c)), 30ymumn Hg {d} 50 mm Hg

Atwhich latitude, heat gain through insolation
appreximately eguals heat loss through
terrestrial radiation ?

(a) &6° North and South

(b) 22% * North and South

(c) 40° North and South
{d) 4212 ® North and South
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A man and a woman, who do not show any
apparent signs of a certain inherited disease,
have seven children (2 daughters and 5 sons).
Three of the sons suffer from the given disease
but none of the daughters are affected. Which of
the follewing mode of inheritance do ypl#
suggest for this disease ?
(a) Autosomal dominant
(b) Sex-linked dominant
{c) Sex-limited recessive
{(d) Sex-linked recessive

In Ornithine cycle, whichgof the following
wastes are removed from/the blood 7

{a) Urea and urine

(b} Ammonia and urea

(¢) CO, and ammenia

(d) CO, and urea

Telomeraselis an enzyme which is a :
(a) repetitive DNA (b} RNA
(c) simpleprotein  (d) ribonucleoprotein

Buring O, transcription  holoenzyme  RNA
polymerase binds to a DNA sequence and the
DNAjassumes a saddle like structure at that
point. What is that sequence called ?
{a) CAAT box (b) GGTT bex
{cy AAAT box (d) TATA box

Centromere is required for :

{(a) transecription

(b} crossing over

(¢) cytoplasmic cleavage

(d) movement of chromasomes towards poles

Damage to thymus in a child may lead to :

{(a) a reduction in haemoglobin content of
blood

(b) areduction in stem cell production

{c) loss of antibody mediated imnmunity

(@) loss of cell mediated immunity

Prolonged liberal irrigation of agricultural
fields is likely to create the problem of :

(a) acidity (b} aridity

(¢) metal toxicity  (d) salinity

Chlorophyll in chloroplasts is located in :

(a) grana (b) pyrenoid

(¢} stroma {d) both (a} and {c)
Three crops that contribute maximum to
global food grain production are :

(a) wheat, rice and maize

(b) wheat, maize and sorghum

(¢} rice, maize and sorghum

(d) wheat, rice and barley
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Genes for cytoplasmic male sterility in plants
are generally located in :

{a) mitochondrial genome

{(b) cytosol

{(¢) chloroplast genome

(d) nuclear genome

Which one of the following hydrolyses internal

phosphodiester bonds in a polynucleotide
chain ?

fa) Lipase {b) Exonuclease
{¢) Endonuclease {(d) Protease
Match items in column- with those in
column-IL.
Colurmn-1 Column-II
A. Peritrichous flagellation 1. Ginkge
B. Living fossil 2. Macrocystes
C. Rhizophore 3. Escherichia coli
D, Smallest flowering plant 4. Selaginella
E. lLargest perennialalga 5. Wolffia

Select the correct answer from the following :
Codes :

A B C D E A B CDE
a2 1 3 4 5 b}s 3 2 5 1
(1 2 5 3 2 @3 1 4 5 2

The name of Norman Borlaug is associated
with :

(a) Green revolution

(b) Yellow revolution

(c) White revolution

(d) Blue revolution

G-6-P dehydrogenase deficiency is assoGiated
with haemolysis of :

(a) lymphocytes
(c) platelets

{b) RBCs
{d) leucacytes

n which one pair both the| plantsiean be
vegetatively propagated by leaf pieces ?

{a) Bryophyllum and&aldnchoe

(b) Chrysanthemum andfAgave

(c) Agave and Kalanchoe

(d) Asparagugand Bryophyllum

Accordingigo IUGN re@list what is the status of
red Panda (Athurus fulgens) 7

{a) &ulnerable species

{b) Criticall¥ endangered species

{e)NExtinct species

{d), Endangered species

128.’

129.

120.

131.

132.

133.

Which of the following substances, if introduce
in the blood stream, would cause coagulation,
at the site of its introduction ?

(a) Fibrinogen

(b) Prothrombin

(c) Heparin

() Thromboplastin

E. coli cells with a mutated Z gene of the lac

operon cannot grow in medium containing

only lactose as the source of energy because :

{a) in the presence of glucose, E. cofi cells do
not utilize lactose

(b) they cannot transport lactose from ghe
medium into the cell

(c) the lac operon is constitutively agtivelin
these cells

(d} they cannot synthesize functional [-galac-
tosidase

Top-shaped multiciliate malegametes@and the
mature seed which bears only, one embryo
with two coryledens, \are )characteristic
features of :

(a) polypetzlods angiosperms

{b) gamopeirglousiangiosperms

{c) conifers

{d) cyéads

Productian of a human protein in bacteria by

genetie engineering is possible because :

(a)(bactefial cell can carry out the RNA
splicing reactions

(b) the human chromoscome can replicate in
bacterial cell

(¢) the mechanism of gene regulation is
identical in humans and bacteria

(d) the genetic code is universal

From the following statements select the

wrong one .

{a} millepedes have wwo pairs of appendages
in each segment of the body

(b} prawn has two pairs of antennae

(¢} animals belonging to phylum-Porifera are
exclusively marine

(d) nematocysts are characteristic of the
phylum-Cnidaria

Nucleotide are building blocks of nucleic acids,

nucleotide is a composite molecule formed by :

(a) (base-sugar-phosphate}n

(b) -base-sugar-OH

{c¢} base-sugar-phosphate

(d) sugar-phosphate
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of worlds freshwater is
contained in :
{a) Antarctica
(b) Glaciers and Mountains
(c) Greenland
{d) Polar ice
Which one of
mismatched ?
(a) Biomass burning—release of CO,
(b} Fossil fuel burning—release of (G,
{c) Nuclear power—radioactive wastes
(d) Solar energy—green house effect
Which one of the following characters is not
typical of the class-mammalia ?
{a) Seven cervical vertebrae
{(b) Thecodont dentition
(c) Ten pairs of cranial nerves
(d) Alveolar lungs
Which of the following is the simplest amino
acid ?
(a) Tyrosine (b) Asparagine
(c) Glycine {d) Alanine
Barophilic prokaryotes :
{a) grow slowly in highly alkaline frozen lakes
at high altitudes
(b occur in  water containing
concentrations of barium hydroxide
(c) grow and multiply in very deepmmarine
sediments
*(d) readily grown and divides in séa watér
enriched in any soluble salt of batium
Auxosperes and hormof€ystse ape, formed,
respectively, by
{a) several diatoms and affew, cyanobacteria
{b) several cyanobacteria and several diatoms
{c) some diatoms and several cyanobacteria
{d) some cyanobacteria and many diatoms

Enzymes, ‘\vitamins and hormones can be

classified inte a single category of biclogical

chemicals, because all of these :

(alnenhance oxidative metabolism

(b)) aréxconjugated proteins

(e} ‘arec exclusively synthesized in the body of a
living organism as at present

(d} help in regulating metabolism

the following pairs s

high

Which one of the following phenomena
supports Darwin’s concept of natural selection
in organic evolution ?

(a) Development of transgenic animals

(b) Production of ‘Dolly’ the sheep by cloning
(c) Prevalence of pesticide resistant insects

142.
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{d) Development of organs from ‘stem ceils’
for organ transplantation

As compared to a C, plan,, how many
additional molecules of ATP are necded for nel
production of one molecule of hexose sugar i

C, plents :
fa} 2 by 6
fc) 0 (dy 12

In a man, abducens nerve is igfuredy Which
one of the following functions will be
affected ?

{a) Movement cf the eye ball

{b) Swallowing

{¢) Movement ol the tongue

{d) Movement@ofthe neck

An important stepfin the manufacture of pulp

for paperfifidustry, frém the woody tissucs of

plants isthe :

(a)_preparation of pure cellulose by removing
lighin

(b)sremoval of cils present in the wood by
treatment with suitable chemicals

{c) temoval of water from 1the wood by
prolonged heating at approximately 50°C

fd} treatment of wood with chemical that
breakdown cellulose

Protein synthesis in an animal cell oceurs :

{(a) only on the ribosomes present in cytosol

{b) on ribosomes present in cytoplasm as well
as in mitochondria

(c) only on ribosomes attached to the nuclear
envelope and endoplasmic reticulum

(d) on ribosomes present in the nucleolus as

well as in cytoplasm

Which of the following is not true for a

specics ?

(a) Members of a species can interbreed

{b) Variations occurs among members of a
species

(c) Each species is reproductively isolated
from every other species

(d) Gene flow does not occur between the
populations of a species

One of the most important functions of

botanical gardens is that ;

(a) one can observe tropical plants there

(b) they allow ex sty conservation of
germplasm

{c} they provide the natural habitat for wild
life

{d} they provide a beautiful area for recreation
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The ability of the venus flvirap to capture

insects is due to :

(a) chemical sumulaton by the prey

(b)Y a passive process requiring no special
ability on the part of the plant

{c) specialized “muscle-like” cells

(d) rapid turgor pressure changes

Animals have the innate ability to escape from

predation. Examples for the same are given

below. Select the incotrect example :

{a) enlargement of body size by swallowing
air in puffer fish

(b) melanism in moths

{c) poison fangs in snakes

{d) colour change in chameleon

Atapartdcular locus, frequency of ‘A’ allele (s 0.6
and that of ‘@ is 0.4. What would be the
frequency of heterozygotes in a random mating
population at equilibrium ?

(a) 0.16 (b} 0.48

{c) 0.36 (dy 0.24

Which one of the following experiments

suggests that simplest living organisms could

not have originated sponianecusly from

non-living matter 7

{a) Microbes did not appear in stored meat

(b} Larvae could appear in decaying organic
matter

{¢) Microbes appeared from unsterilized
organic matter

(d) Meat was not spoiled, when heated and
kept scaled in a vessel

Biodiversity act of India was passed by the

Parliament in the vear :

{a) 1996 {b) 1992

{cy 2002 (d) 2000

During which stage in the completeoxidation

of glucose are the greatéstmpiimber of ATP

molecules formed fromaADP ?

{a) Conversion of pyruvie acid 1o acetyl Co-A

{(b) Electron transporié€hain

(¢} Glycelysis

(d) Krebs cycle

A woman with nermal vision, but whose father

was gblour blind; marries a colourblind man.

Suppase thatthe fourth child of this couple

Was,a boy. This boy :

{a), musbhave normal colour vision

(b} \will be parrially colourblind since he is
heterozygous for the colourblind mutant
allele
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(¢) must be colourblind

(d) may be colourblind or may be of normal
vision

Ectophloic siphonestele is found in :

fa} Adiantum and Cucurbitaceae

{b) Osmunda and Equisetum

{c) Marsilea and Botrychium

(d) Dicksonia and maiden hair fern

Which of the following represents tie edible
part of the fruit of litchi ?

fa) Pericarp (b} Mesocarp
(c) Juicy aril {d) Endocarp
Carbohydrates, the most abundant

biomolecules on earth, are producedghy :

{a) all bacteria, fungi and algae

(b} fungi, algae and green plant cells

(c) some bacteria. algae and green plant cells
{d) wviruses, fungi and bagteria

Identify the correctly matched pair :
fa) Montreal protocol - Glebalwarming
(b) Kyoto protocol - Climatic change

(c) Ramsar gfcnvéntion Ground water
pollution

(d) Basal convention - Biodiversity
conservation

Which ‘of, the following is not a hereditary
disease,?

{a) Credmnism (b} Cystic fibrosis
(c)yThalassaemia  (d) Haemophilia

The deficiencies of micro-nuwients, not only
affects growth of plants but also vital functions
such as photosynthetic and mitochondrial
electron flow. Among the list givern below,
which group of three elements shall affect
most, both photosynthetic and mitochondrial
electron transport ?

fa) Cu, Mn, Fe {b} Co, Ni, Mo

{¢) Mn, Co, Ca {d) Ca.{, Na

de Vries gave his mutation theory on organic
evolution while working on :

(a) Althea rosea

(b) Droscphila melanogaster

(c) Oenothera lamarckiana

(d) Pisum sativum

One of the examples of the action of the
aULOTIOMOUS Nervous system is

{a) knee-jerk response

{b) pupillary reflex

{c} swallowing of food

(d) peristalsis of the intestines
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. Which of the following is not used for
disinfection of drinking water ?
{a) Phenyl * (b) Chloramine
{¢) Chlorine (d} Czone

164. Chemiosmotic theory of ATP synthesis in the
chloreplasts and mitochondria is based on :
{a) proton gradient
(b} accumulation of K ions
(c) accumulation of Na ions
(d) membrane potential
165. Parkinson's disease (characterized by tremors
and progressive rigidity of limbs) is caused by
degeneration of brain neurons that are
involved in movement control and make use of
neurotransmitter :
(a) acetylcholine  (b) norepinephrine
(c) dopamine (d) GABA
166. All of the following statements concerning the
actinomycetous filamentous seil bacterium
Frankia are correct except that Frankia :
{a) can induce root nodules on many plant
species
{b) can fix nitrrogen in the free-living state
() like Rhizobium, it usually infects its host
plant through root hair deformation and
stimulates cell proliferation in the hosts
cortex
(d) forms specialized vesicles in which“the
nitrogenase is protected from ox¥ygen bya
chemical barrier involving( triterpene
hopanoids
167. An acromian process is charagteristically found
in the :
{a) pelvic girdle of mammals
(b) skull of frog
(c) pectoral girdle of mammals
(d) sperm of mammals
168. In a type of apomixis known as adventive
embryeny, embryosdevelop directly fromthe:
(a) nucellus or integuments
(b}, synergids or antipodals in an embryo sac
{c), Acgessory embryo sacs in the ovule
(d)\zygote
169 Through which cell of the embryo sac, does the

pollen tube enter the embryo sac ?
{a) Eggcell

(b} Centrail cell

(¢) Persistant synergid

(d} Degenerated synergid
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Epithelial cells of the intestine involved in food
absorption have on their surface :

(a) pinocytic vesicles

(b} phagocytic vesicles

(c) zymogen granules

(d) micro-villi

A patiemt is generally advised to specially,
consume more meat, lentils, milk and eggsiin
diet only when he suffers from :
(a) kwashiorkor (b} rickets
(c) anaemia (d) scurvy

Which one of the following pairs isinismatched ?
{a) Savanna — Atacla trees

{b) Prairie — epiphytds

{c) Tundra —- pertafrost

{d) Coniferous ferest — evergreen trecs

Which of the following is the relatively most
accurate methodffor dating of fossils ?

(a) Potdssium - argen method

{b) Uraaium- lead method

(@) ElectronpSpin resonance method

(d) Radio - carbon method

Which one of the following represents an ovule,
where the embryo sac becomes horse-shoe
shaped and the funiculus and micropyle are
close to each other ?
{(a) Circinotropous
(¢) Amphitropous

(b} Anatropous
{d) Atropous

Potometer works on the principle of :

(a) amount of water absorbed equals the
amount transpired

(b) osmeotic pressure

{¢) root pressure

(d) potential difference between the tip of the
tube and that of the plant

In a woody dicotyledonous tree, which of the
following parts will mainly consist of primary
tissues ?

{a) Stem and root

(b) All parts

{c) Shoot tips and root tips

{d) Flowers, fruits and leaves

which one of the following makes use of RNA
as a template to synthesize DNA ?

{a) Reverse transcriptase

(b) DNA dependant RNA polymerase

{(c) DNA polymerase

(d) RNA polymerase
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Incontrasttoannelidsthe platyhelminthsshow:
(a) radial symmetry

{b) presence of psendocoel

(c) bilateral symmetry

(d) absence of bedy cavity

Which of the following statements regarding

enzyme inhibition is correct ?

{a) Non-competitive inhibition of an enzyme

can be overcome by adding large amount

of substrate

Competitive inhibition is seen when a

substrate competes with an enzyme for

binding to an inhibitor protein

(c} Competitive inhibition i{s seen when the
substrate and the inhibitor compete

(d) Non-competitive inhibitors often bind to
the enzyme irreversibly

(b

180. Which of the following pairs is correetly

181.

182.

183.

184.

matched 7

fa) Canilaginous —
joint

(b} Hinge joint —

{c) Fibrous joint —

skull bones

between vertebrae
between phalanges

(d) Gliding joint — between zygapophyses
of the successive
vertebrae

The catalytic efficiency of two different
enzymes can be compared by the :

(a) the K, value

(b) the pH optimum value

(c) formation of the product

(d) molecular size of the enzyme

Using imprints from a plate with complete
medium and carrying bacterial colonies, grou
can select streptomycin resistant miurants and
prove that such mutations do not oziginate as
adaptation. These imprints need 1o be used :
{a) only on plates with streptomyein

(b) on plates with minimal medium

(¢} only on plates without streptemyé€in

(d) on plates with andgwithout streptomycin

Which of the following i§ gederally used for
induced mutagenesis in‘cropglants ?

(a) Alpha partigles

(b} X-rays

(c) UV (260:nm)

(d) Gémma rays (from cobalt 60)
Haemophilia ismore commonly seen in human
males‘than in human females because ;

{a) this disease is due to an X-linked dominant
mutation
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(b} a greater proporiion of girls die in infancy

{¢) this disease is due to an X-linked recessive
mutaticn

{d) this disease is due to a Y-linked recessive
mutation

A woman with 47 chromosomes due 1o three
copies of chromosome 21 is characterized by -
(a} Down syndrome (b) triploidy

{c) Tummer syndrome (d) super femaleness

In order to find out the different types of
gametes preduced by a pea plant having the
genotype AaBb, it should be crossed to a plant
with the genotype :

{a) aaBB {b) AaBb

{c) AABB (d) aabb

Four healthy people in their twenties, got
involved in injuries resulting in damage ‘and
death of a few cells of the following: Whichefihe
cellsareleastlikely to bereplaced bynewcells ?
(a) Osteocytes

{b) Malpighian layer of the skin

{c) Liver cells

(d} Neurons

Secretin and [choleeystokinin are digestive
hormones. They ate secreted in :

{a) oesophagus {b) ileum

{c) duodenum (d} pyloric stomach

Which of thé¥oliowing unicellular organism
has @'maerg*nucleus for trophic function and
onelor more micro-nuclei for reproduction ?
{a) Euglena (b} Amoeba

(@), Paramecium {d) Trypanosoma

AIDS is caused by HIV that principally infects :

{a) all lymphocytes

(b} activator B cells

(e} T4 lymphocytes

{d) cytotoxic T cells

According to widely accepted “fluid mosaic

model” cell membranes are semi-fluid, where

lipids and integral! proteins can diffuse

randomly. In recent years, this model has been

modified in several respects. In this regard,

which of the following statementsisincorrect ?

{a) Proteins in cell membranes can travel
within the lipid bilayer

(b) Proteins can remain confined within
certain domains of the membrane

(c) Proteins can alse undergo flip-flop
movements in the lipid bilayer
{d) Many proteins remain completely

ermbedded within the lipid bilayer



192. If mammalian ovum fails to get fertilized, A. A crippling disease prevalent among the
which one of the following is unlikely ? native population of sub-Sahara Africa.
{2} Corpus luteum will disintegrate B. A deficiency disease caused by lack of
{b) Estrogen secretion further decreases thiamine (vitamin By).
(¢) Primary follicle starts developing C. A nutritional discrder in infants and young
(d} Progesterone secretion rapidly declines children when the diet is persistently
193. A person is undergoing prolonged fasting His deficient in essential protein.
Py ; : : D. Occurs in those countries where Lhe staple
_;urme'vtmll be feund to contain abnormal diet is polished rice.
quantities of : E. The symptoms are pain from nelritis,
{a) fats {b) ketones paralysis, muscle wasting,g/progressive
(c) amino acids (d) glucose oedema, mental deterioratipn and‘finally
194. Why is vivipary an undesirable character for heart failure.
annual crop plants ? (a} A,BandD (b) B, Cand E
(a) It reduces the vigour of plant (c} A,CandE (d)B,Dard E
() The seeds cannot be stored under normal ~ 198. Photosynthetic Active Radiati6B’(PAR) has the
conditions for the next season following range®f wavelengths :
(¢) The seeds exhibit long dormancy {a) 400 - 700 Am
{d} It adversely affects the fertility of the plant (b} 450 -950 nff
195. Bacillus thuringiensis (Bt} strains have been {c) 3404450 nm
used for designing novel : (d) 500,600 nm
{a) bio-metallurgical technique 199. Gbldemhrice’i®a transgenic crop of the future
(b) bio-mineralization processes witlfthe following improved trait :
(c) bi_o-msc_cFiczdal plants {a) high lysine (essential amino acid) content
(d) bio-fertilizers {b) insecr resistance
196. The salivary gland chromosomes in the (¢) high protein content
dipteran larvae, are useful in gene mapping {d) high vitamin A content
because : 200. Which one of the following depresses brain
(a) these are much longer in size activity and produces feelings of calmness,
{b) these are easy to stain relaxation and drowsiness ?
(¢) these are fused (a) Valium
(d) they have endoreduplicated chromosomes (b) Morphine
197. Which group of three of the [6llowing five (c) Hashish
statements (1-5) cont@inWis all three correct (d) Amphetamines
statements regarding bericber,?
/E NSWERS
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161.(c) 162.{d) 163.(a) 164. () 165. (n)
171.(a)  172.(0}) 173.(c) 174.{) 175.(a)
181. () 182.(a} 183.(d) 184.(c) 185.(a)
191. () 192, (b} 193.(b) 184.(b) 185. ()

106

. {c)

116. (d)

126
136
146
156
166
176
186
196

« {a)
- (e
. (d)
. (¢)
. (b)
. {C)
- {d)
. {d}

107.{b) 108.(d)  109. {c} 110. {a)
17.(0) 118, (d)  119. (a) 120. (a)
127.(d) 128.{d} 129. (d) 130. (d)
137.(c) 138.(c} 139.(a) 140. (d}
147. (6)  148.(d}  149.(c) 150, (b)
157. (c)  158. () 15%. (a) {60. (a)
167. (¢}  168.(a)  169. (d) 270. (@)
177.(a)  178.(d)  179. {0} 180, (d)
187.{d) 188.(c)  1Bmic) 180. (c)
197.(d) 198.{a) 199 (d) 200. (a)

HINTS @ SOLUTIONS

O Pitysics

1. Torque acting on equilateral tiangle in a
-+

magnetic field B is

I .

90¢

M / O N

Normai

t=[{ABsin B
Area of triangle LMN

A:fg{2 and 6=90°

Substituting the given values in the
expression for torque, we have

-r=ix\/—ffEZBsin90°

= {sin90°=1)

V3.
TIIB

172
Hence, [= 2 T
{Jﬁ Bi]

. It is clear that the two cells oppose each other

hence, the effective emf in closed circuit is
18 - 12=6V and net resistance is 1 + 2=3Q
(because in the closed circuit the internal
resistances of two cells are in series).

The current in circuit will be in direction of
arrow shown in figure.

NS
T T TS esemEes 1
18V i
L) I _________ 2Q_____}
P2y :
=+ AP :
. o)



_ effectiveemf 6 9 A
"~ total resistance ~ 3
The potential difference across V will be same

as the terminal voltage of either cell,
Since, current is drawn from the cell of 18 volt,
hence,
Vi=E -iq

=18-(2xN=18-4=14V
Similarly, current enters in the cell of 12 V,
hence,

V,=E; +iny
=12+ 2x1
=12+ 2=14V

Hence, V=14V

Key Idaa : The aqverage power per unit area
that is incident perpendicular to the direction of
propagation is called the intensity,

Intensity of sotnd

P
f =
4nr?
or Im%

r

i _(n z
o "2_[?'1]

Here, s =2m rp=3m
Substtuting the values, we have

h. [gf _9
I, \2) 4
NOTE : As amplitude A= v’?, asspherical harmonic

wave emanatingdtoma point source can therefore,
be written as :

yirt)= 5:; sindkr — wh)

Key Idea : The linear momentum of exploding
partwill remain conserved.

Applying conservation of linear momentum,
we Write,

Ml = Malip
Here, m; =18 kg, m, =12 kg
w =6ms T uy=?
18 x6 =12,
= U, = }% =9 ms!

Thus, kinetic energy of 12 kg mass

1 2
K2=-i MUy

5.

=%X12x(9)2

=6 x81
=486J

When a body rolis down without slipping
along an inclined plane of inclination, & it
rotates about a horizomral axisgthroughyits
centre of mass and also its centreef mass
moves. Therefore, rolling moticn may be
regarded as a rotational siotien about an axis
through its centre of mass [lus'a translational
motion of the centresof mass. As it rolls dowm,
it suffers loss in gravitational potential energy
provided translational energy due to frictional
force is converted intoirdtational energy.
NOTE : A tach friction is needed to cause the body
to rolt. However the rolling friction is so small that we
can.usa cénservation of mechanical ensrgy.

The acceleration due to gravity on the new
planet can be found using the relation
_GM M
= F ekl
but M = g— 7R p, p being density.

Thus, Eq. (i) becomes

GxﬁnR%
g=— 3 "
R2
=GX%an
= gxR
g _R
g R
g 3R
=% "é'--R =3
= g'=3g

Key Idea : Charge on a capacitor is the product
of capacitance and potential difference across it.

The charge flowing through C, is
d4 = C4 xV=4CV
The series combination of €, C; and C5 gives

1y 1,1
cC' C 20 3¢
_6+3+2_£
T é&C  6eC
,_6C

= =47



Now, C" and C, form parallel combination
giving
C''=C"+C,

6C 500
=7 4=

Net charge g=C"'V
50
=11 cv
Total charge flowing throughC,, C;, €5 will be
§=9-qq
50 ., BCV
1 CV-4cv= 11
Since, Cy, 4 and C; are in series combination
hence, charge flowing through these will be
same.
Hence,
,_ BCV
B=h=B=9=~7
gy _6CV/11 _ 3

Thus, R T 7

. Key Idea : Heat conduction through a rod is

rate of change of heat [%?— .
A (=T
H= At “KA( t J
= H a:; (@)
(a) Whenr=2r; 1=2}
@n)
H = 2%
2
= H ocg-l-;g-
{bYWhen r=2r;l=l
2
H « (2;2)
2
= H oci%g-
(c) When Fr=ml=t
H oc%
(d) When r=ry; [ =20
H Oc_r(i
2l

It is obvious thapheat conduction will be more
in case (b).

10,

NOTE : It is fact that the temperature of whaole rod
does not bacome equal when heat is being
continuously supplied due to the reason that
temperature differance in the rod for the heat flow is

same as we require a potential difference across a
resistance for the current flow through it

. Key Idea : The energy released per nuclea#

reaction is the resultant binding energy.
Binding energy of(§H+ ?H) =a+b
Binding ecnergy of %He =c

In a nuclear reaction the resulta@t nuclews is

more stable than the reactants. Henegpbinding

energy of 3He will bemmere than that of
2 3

(1H+ 1}1).

Thus, energy reléased perfilicleon

= resultant binding enefgy

=c—(a+)=c —axb

NOTE : Qut of the elements present in periodic

table fFe(55) has maximum binding energy. Hence,
it is'mest stable

Key Idea : At point P, Maxwell cork screw rule
definds, the direction of magnetic field and
Fleming's left hand rule reveal the concept of
force on the charge in this field.

According to Maxwell's cork screw rule the
direction of magnetic field at point P in plane
of paper is perpendicular to the plane of paper
inwards i.e., along z-direction.

Now since charge is moving along x-direction
therefore, from Fleming's left hand rule
stretching the forefinger in direction of paper
inwards the thumb will indicate the direction
of force F acting on the charged particle along
oy.

Alternative : As discussed above, B acts
inwards into plane of the paper and v is along
ox hence,



11.

Lo, i ok
F=Q(vxBY=Q|v 0 0
0 0 -8B

=Q[i(0) - j(- vB) + k(0)]
=+ jQuB
i.e., force is along oy direction.

Fromtheenergy level diagram asshownbelow:

c
A L
B8
J‘?
A
111
ha Ay Ao
- }"3 + }..1
S g
AiA
i SR
] v2

12. Key Idea : That metal will emit photoelectrons

13.

which has work function lower than that obtained
with the radiation of 4100 A.
Work function for wavelengthofi4100A is

he
W=
2662 x109%% 3 x10°
4100"<10°1°
= 48x%1071%7
-1%
ST ey
1.6 x10™
Now, we have
W, =192eV,
Wy =2.0eV,

Singe, W, < W

and Wp < W, hence, A and B will emit
photoelectrons.

The nuclei which have same number of neutrons
bur different atomic number and mass number
are known as isotones. In choice (a) nuclei of
445¢7% and 4;,Ga’? are isotones as

A-7Z=274-34=71-31=40

14.

15.

16.

Key Idea : The work done in carrying a test
charge consists in product of difference of
potentials at points A and B and value of test
charge.

Potential at A

179
Vs = 4feg
Porentialat B
.1 4
Vs = dneg a

Thus,swork done in carrying a test charge - Q
framyA to B

W=V~ V) -Q)=0

Induced emf
workdone in taking a charge
Q once along the loop

charge
, w
.., V=
ie aQ
= W =VvQ

The circuit given resembles the balanced

Wheatstone Bridge as % = %

Thus, middle arm containing 4} resistance
will be ineffective and no current flows
through it,

The egquivalent circuir is shown as below :

20

40
30

Net resistance of AB and BC
R'=4+2=60



17.

18.

19.

Net resistance of AD and DC

R'=6+3=90Q
Thus, paraliel combination of R’ and R* gives
R=RIXRFF
R'+R"
6x9 54 18
“E+9 15T
Hence, current i=£=_v-_=éz
! R 18/5 18

In a circular motion particle repeats after equal
intervals of time. Sc, particle motion on a
circular path is periodic but nor simple
harmonic as it does not execute to and fro
motion about a fixed point.

NOTE ; When a particle moves with uniform circular

motion, its projection on a diameter moves with
SHM.

Maximum speed of a particle executing SHM is
Upay, = @0 =g (2nn)

Umnayx
= n =4
2na

Here, uy =314 cm/s, g =5em
Substituting, the given values , we have

3l.4
n=axalaxs o L
E =hv
= . . h = Planck's constant = -'E-
)
[y = L) _ (MLT)
vl [T
=[ML?T™]
and I = moment of inertia = MR 2
= (4] =M {12] =[ML?]
Rl _IMLEPTTY _ s
Hence, 0 v [T7]
= % = dimensiomef frequency
Alternative : % = E—?’
_EWT _ (ks m2/s%) xs
I (kg m?)
1 1
-g = ?ﬁ = frEqUEHC}'
h

Thus, dimensiens of 7 is same as of

frequency

20.

21.

22,

N

{a) It is the process by which hear is
rransmitted from one place to another
without heating the intervening medium.
Hence, it is not a reversible process.
Nichrome wire is made of alloys and has
high resistance. When current is passed
through it, heat is produced. So, here
electrical energy is converted into heat
energy. Hence, it is not a reversible
PTOCESS,
It is the process by which heat is
transmitted from one point to another
through a substance in the direction of fall
of temperature without the actual
movement of the particles of the
substances themselves. Hence, it cannot be
reversible.
{d} Isothermal compression is reversiblemfor
example-Carnot cycle, Heat enginel
Thus, choice (d) is correct.

(b}

()

Key Idea : The remperature ¢f inversion™is
higher than the neutral temperatuve by the same
amount as the neutral temperatureps®higher
than the temperature ofcold\junction.
As per Key Idea
[l'l = fo N tf - fn

] tg = an =
Given, t;=6208C, t, =300°C
Hence, tg = témperature of cold junction

£2x300 - 620

=600 - 620=-20°C
NOTE 2Neutral tamperaturs doas not change for a
metal whether the tempsratura of cold junction and
inversion temperature change by any value.
Key Idea : The solution to our problem consists
in Einstein's photoelectric equation.

Einstein's photoelectric equaticn can be
written as

1 .,
2mv =hv-#¢
> amx@x10°P=2hvo~hvg (D

and lzm x v% = 5hvy ~ hvg LD

Dividing Eq. (ii) by (i}, we get

_ P 4y

(4 x10%%  hvp
= vi =4 %16 x10"%
= v? =64 x101?



v=8x10%m/s

NOTE : The efficiency of photoelectric efiect is less
than 1% i.e., number of photons less than 1% are
capable of gjecting photeelectrons,

23. The binding energy per nucleon for the middle

nuclides (from A = 20 to A = 56) is maximum.
Hence, these are more stable.

As the mass number increases, the binding
energy per nucleon gradually decreases and
ultimately binding energy per nucleon of
heavy nuclides {such as urapium ete) is
comparatively low, Hence, these nuclides are
relatively unstable. So, they can be fissioned
easily.

When p-side of junction diode is connected to
positive of battery and n-side to the negative,
then junctien diode is forward biased.

Junction

Hole Electron
a rd
L«- [+ o ] iy e—.’
+ o—e -—i -
o— O - —
o E, =—=
o— O —h 8

I —F !

> J - *~—

1

Battery

In this condition4more number of electrons
enter in n-side frem battery thereby increasing
the number 6f donor onin-side.

NOTE : The cuives for'eharge density, slectric field
and patential barrendor a p-r junction are as shown
in figure\below :

/;\ : Charge density

! Electric field

Potential barrier

: + T8arrier
/— height

25. Given,

x=ae ¥ + bef

26.

27.

28.

. dx
So, velocity v = I

= gae” ™ + b[}e'“
=A+ B

where, A=-qoe %, B = bl

Thevalueofterm A = — aue” *' dé€reases andof
term B = bBeB‘ increases with \igreasedin time.
Asaresult, velocity goes oninereasing with time.
Key Idea : The change {n potentigl energy of the
system is U, — U asidiscussed urder.

When charge g5 isat C, then its potential energy
15

Wl (g 924
Uf—"4na0( 04 "705 J

Whien chargeqg is at D, then

_ 1 (a9 q2q3]
4teg

& 0.4 0.1

Ienice, change in potential energy
QU = UD - UC

1 (Qz%_qg%)
4meg | 0.1 0.5

but AU =Bk
G1reg
B o 1 ‘h%_‘h%]
4ney dngg \ 0.1 0.5

= k=q:2(10—2)=8q‘1
In fission process, when a parent nucleus
breaks into daughter products, then some mass
is lost in the form of energy. Thus, mass ol
fission products < mass of parent nucleus
Mass of fission products
Mass of parent nucleus

NOTE : 1. Nuglear fission was discovered by
Ottohan and Strassman.
2. In sach fission reaction a tremendous amount &
anergy (= 150 MeV) is released.
Key Idea : The heat converted to work is the
amount of heat that remains after going througf
sink.
From the relation
Q.
QT

Q; = 6 x10% cal,

Ty =227 + 273=500K

T, =127 + 273=400K

Given,



unusual reverse current characteristic which is
particularly suitable “fer \voltage regulating
purposes. Duelteythis\characteristie, it is used
as voltage stabilizerin many applications in
electroniés.

Note &) Transfer characteristic of zener diode is
shownin thg figure given below :

T T T R RN TR AT A T e e e
Q. 400 @
&x210% 500 - 2
=3 =
-4 6 x10% =< 8
= Q.= < x 6 % a%s _E
5 3
=4.8 x10” cal
Input voltage ——
Now, heat converted to wark
=Q; -Q, 31. Key Idea : The work done will be the area of
=6.0x10% - 4.8 x10* the F-x graph.
Work done in moving the object from x = 0 Lo
_ 4
=1.2x107 cal x =6mis given by
NOTE : Carnot cycle consists of following four W = area of rectangle + area of mriangle
stages : C3x3s ] 33
{i) Isctharmal expansion TaRIT g RIx
(i) Adiabatic expansion =9+ 45=13.5]
ﬁii) Iso'them.'lal cor‘npres.sion 32. Since, speed is constant throughoutmthe
(iv) Adiatatic compression motion, so it is a uniform circular Motion,
After doing the calculations for different processes, Therefore, its radial acceleration
we achieve the relation 2
a=rmw
9.2. o _TZ. 2 2 2
QT =r (___2::m) =r x——-—‘h ;-L
29. Key Idea : Two vectors must be perpendicular 3 zf
if their dot product is zero, _ 1 x4pn® x(22)
I 44y
Let a=2i+3j+ 8k @
5 .. L% vt
b=4j-4i+ak This acceleration is,dizected along radius of
. =—4i + 4j + ok circle.
4
According to the above hypothesis : NOTE': 1. i uniform circular motion % =0
- =
alb Thus, g, = 0and a = a, = 2,
ndi . . dv e
= a-b=0 2. ‘'maccelerated circular motion o is positive i.e.,
3 " s I S 1y _ —
= (21 +3j+8k) (-4i+4j+ak)=0 ar Is along & or tangential acceleration of
- -+ = 0 — - .
= 8+12+ 8a particle is parallel to velocity v because v = rog,
= Ba=-4 > v
4 1 and ar = — &.
I=——=-= dt
g 2 dv
e 3. In decelerated circular motion r is negative
NOTE : a.b = ab cos €. Here, afand Bare always . t . .
A . 4 and hence, tangential acceleration is
_ . -
positive as they are the magnitudes of a and b. anti-paralle! to velocity v.
30, Zener diode is a silicon(crystal diode having an 33. In diamagnetic substances in each pair of

electrons, the spin of both-the electrons are in
opposite directions. Hence, the electrons of
each pair completely cancel the magnetic
moment of each other. Thus, the net magnetic
moment of each atom of such substances is
zerele, py=0.



34.

M;

M,

The property of paramagnetism is found in
those substances whose atoms, or molecules
have an excess of electrons spinning in same
direction.

Hence, atoms of paramagnetic substances have
permanent magnetic moment i.e., p, # 0.

The property of ferromagnetism is found in

substances which acquire very strong
magnetism when placed in an external
magnetic field. Like the paramagnetic
substances each atom of ferromagnetic

M
M,
N
S

substances also has a permanemt magnetic
moment i.e., b =4

1
wl -~ ;C—
R
¢ being the anglelb¥ which the current leads

the voltage.

fan § =

Given, ¢= 45°
mL—%
ian 45° =
an R
mL—-ala
= 1= R
= R=mL-—1~—-
wl
1
= =
ol A
= C 1 1

T wlel -R) 2nf(2nfl —R)

35.

36.

37.

. L i .
Mote : In series resonance L-C-A circut, ——= is

wCR
greater than unity.
Angular resolution = 1'20,2 A
_1.22x5000 x 102
10 x 105
=61 x10%
= 107°7ad

Key Idea : To reach \the solution the given
wave equations mu$t be compenéd with standard
equation of progressive wdve.
So,
¥{=4 sin 500 nt. (1)
Yo &2sin 506 nt .. (ii)
Gomparing Egs. (i) and {ii) with

y=asin ot (i)
We have,
oy =500%

500rn
ad fl = 2%
and w,=506mw

506«
f2 = o

= 250 beats/s

= 253 beats/s

Thus, number of beats produced
= fo— f1=253-250
= 3 beats/s
3 % 60 beats/min
180 beats/min

When wire is bent to form a complete circle
then

l

2nr=R
= r=d
2n
Resistance of each semicircle
o IR_R
2n 2

A 8

Thus, net resistance in paralle] combination ol
two semicircular resistances



38.

39.

40.

G AR T TR Ty TR AT e T e

oy T e

R R R
rRr=2_2._.4 _R
R R R 4
272
Carbon, silicon and germanium are
semiconductors.
(Eg)e=52eV

(Eg )Si =1.21eV
(Eg dge = 075 6V
T]'I.US, (Ex JC > (EX )Si and (ES' )C > (ES )GQ

NOTE : Elements carbon, silicon and germanium
are found in IVA group of periodic table.

Wavelength order of given rays are listed
below :

Rays Wavelength (A)
Visible light 4000-7900
X-rays 1-100
Microwaves 17 —10°
Obviously,

e € hy <Ay
OF Ap>h, >k
NOTE : Visible light, X-rays and microwaves arg all
electromagnetic waves.

Distance covered by boy A in time ¢
AC=wt D

Distance covered by boy B in time ¢
BC=wt
Using Pythagorus theorem
AC? = AB? + BC*

.11

or WP =a®+ ()
or  vitovi?=d?
or t2v2 - vlz) = g%
R A5
e ~vf)

41.

42.

44.

Power P =i“R

= R= [%
Given, P=1W,i=5A
R = _(EIF =0.0402
As said, (KE),, remains same.
1

ie., iflmfzélg_mg

1 21 2
= 27, (I oy) —212 {Ip05)

2 42
- g1
1 Iz
L4
= Ly VI,
but L=l I =21
Ly jI _1
z Y21  J2
or LI:L2=1:J§

The time period offelectron foving in a
circular orbit
circuntférence,of gircular path

T= speed

2ar

v

andfequivalent current due to electron flow
ool e ey
T @uryv) 2mr

Magnetic field at centre of circle
= ol _hot¥
2r - anr?

- re 2
= : B

(a) In insulators energy gap is of the order of
5 to 1 eV and it is practically impossible
tc impart this much amount of energy to
the electrons in valence band.

S0 as to jump to conduction band.
So, choice (a) is correct.

(b) In semiconductors with the rise in

temperature more electrons from valence

band jump te conduction band and this
results in increase in cenductivity. So,
choice (b} is correct.

In conductors, the conduction band is

either partially filled or the conduction

band overlaps on the valence band. So,
choice {¢) is correct.

(c)



45,

46.

47.

{d) In semiconductor, resistivity, decrcases
with increase in temperature.
Se, choice (d) is wrong.

- 3 =

(BxA)A

=BAcosO0n-A
=0

- —
Here f is perpendicular to both A and B.
-+ 3 -

Alternative : (BxA)-A

Interchange the cross and dot, we have,
- =+ S 3

— - =3
{(BxA)A=B-{AxA)=0 (A xA=0)
NOTE : The velume of a parallelopiped bounded by

—+ — —h
vectors A, B and C can be obtained by giving formula
-k =k -

{AxB)-C.

Key Idea : We should use parallel axis
theorem.
A Yo,
1
!
-l
g iD

Moment of inertia of disc passinggthraugh s
centre of gravity and perpendiculan to its planeis

1 .
Fan =§MR)'

Using theorem of parallel axes, we have,
Iep = Iad+ MR*
= % MR*® + MR?
3

_ Qa2
_ZMR

NOTE: Therale of moment of inertia in the study of
rotational motion is analogous to that of mass in
studylal linear motion,

Interatomic spacing for a fce lattice

S EREREIE

48.

49,

a being lattice constant,
a=.J2r =¥2x2.54=359 A

NOTE : Interatomic spacing is just the nearest
neighbours distance.

Key Idea : The kinetic energy is equal to the
negative of total energy.
Kinetic energy of electron

- ze*
T Bmeyr
Potential energy of electron
2
Um__1 2
4ney &
-. Total energy
Zet | Zet
E=K+U-= S dmegr
Ze*
or L v 8nehr
or E ==k
or K=-E=-{(-3.4)=3.4eV

Key Idea s The potential encrgy of satellite is
twice [tsikinetic energy but opposite in sign.
Pateniial energy,

U=- Gﬂ;:m orfU] =95'.‘};.’:_”1
Kinetic cnerg;y,}- M m ’
2 R,
Thus, l—% = 12 GJ’;;I:m GI\};Zm = 12
MNOTE : The total energy E =K + U = ~ G',:fm

This energy is constant and negative, ie.. the

N

—

£ E=k+U
ﬂ_

system is closed, The farther the satellite from the
earth the greater its total energy.

-~




50. Key Idea :

The problem can be solved using
third equation of motion at A and (.

oT T

v=10m/s

L]

Let maximum height attained by the ball be H.
Third equation of motion gives

Vv eyl - 2gh
2.2 H
AtA, (10F =u’ -2x10x
= u? =100+ 10 H ()
At O, (OF =u-2x10xH
-. W =20H i)

Thus, from Egs. (1) and (ii), we get
20H =100 + 10H
= 10H =100 /. H=10m

51. The most stable carbocation is t-alkyl

carbocation because the order of stability of
alkyl carbocation is ¢t-alkyl>s-alkyl> p-alkyl >
CH3 carbocation. This stability order is
described with the help of hyperconjugation
and inductive effect. On the basis of hyper

conjugation, (CH3)2CH shows six resonating

structures due to  preseace of  six
o C — H bonds,
H +
+ H -
H—CP—?——H — H—?=(]3—H
H CH, H CH;
| !
—+ H'C=C—H +~— H—{=0—Hetc
H+
H CH; CHs
CH,
I
CH; —C*  shows nine resonating structures

|
CH

due to presence ofipine o C— H bonds.

+
C H, does notshow the property of resonance

+
while GHy—CHz shows three resonating

structres due to presence of three

52.

53.

o C — Hbonds. Hence, \larger) number of
rescnating structures are possibl@’in (2), soitis
most stable. The@Bave order of stability is also
explained withthe lielp of (+) I-effect of —CH;
group. Moregthe number of -—CHj group more
will betendency to displace the electrons
towards positivegharged carbon of carbocation.
Thils (4+) charge is decreased or compensated
ile., positivecharge is decreased and stability of
carbocation is increased.

Oy
EH;—C®°C—CHy;—CH; ———*
Q
N 2H,0
CH3-—‘C—C-—-CH z—CHg _—

CH3COOH + CH;CH,COOH

0 0 Acetic acid Propicnic acid

Base BOH is dissociated as follows
BOH — B~ + OH"
So, the dissociation constant of BOH base
_[B7]IOH™]
P~ [BOH]
At equilibrium [B™ ]=[0H™]

- (i)

_fon |
~ [BOH]

Ky =10x10""and
{BOH] = 0.01M

Ky

Given that



54.

55.

56.

57.

12 [OH]?
Thus 1.0x10 =501
[OH ]2 = 1x 10714
[OH™] = 1.0x 1077 mol I}

Pair of optical isomerism and gecmetrical
isomerism are able to exhibit the phenomenon
of sterevisomersm because both type of
isomers differ only in rheir orientation in

space.
NZCI
JCuCh |
{Sa.ndm ayers
rgaction)

2 NaNO,
Benzena da.zornurn

@/ HCI
{Diazctisation)
chlpiide
@/CN Hy @,CHzNHQ
Mi
{Raduction)
G o

ang banzena
Cy Benzyl amine

HNO, @/ CH,CH

|DI'
Benzy! alconat
Bond length of 0—0in 0; = 1.21A
Bond length of 0— Qin 0; =1.278 A
Bond length of O — O in HyO, = 1.49 4
Therefore, correet order of O— O bonds
length is : (bond order decrease in the same
order}
0, <03 <Hpy
In Hzll and Heroult process
2AL0; —— 4A1+30,

4C + 30; ——32C0,4 2001

2A1203 + 4C ——d Al + 2C02 + 2C0

Only for'temoval of CO,, following equation is

possible

2A1,05 Sy 3C
3x12=36

_ 4Al + 3C02
4 x 27 = 108

--‘For 108 g of Al, 36 g of C is required in
abeve reaction
. For 270 g of Al require amount of C

_ 36
— 5755 X 270="90g

' 50CH 8
58. CH3COOH ——2 CH3COCJﬂ-
A Anhy. AICta
2H0H @/ @/ - COOH

59, The cell membranes are mainly composed of
phospholipids.

60. \ 70 CHaNsy N\ NCHa
s N Ve
[H] NHCH,
(i) LIAIH, > < o >—<
() Hoo NHCH

61. In faikaline solution, KMnQ, is reduced to
MnOqf(colourless).

2KMQy* 2H,0 ——» 2MnO, + 2KOH + 3 [0]
KI + 3[0] —> KIO,
IKMnO; + 2H.0 + KI ——» 2MnO, + 2KCH + KIO,

Hence, two moles of KMnO, are reduced by
one mole of KI.

62. IF; has bent-T geometry
F
I
E I—F
g
F

PCly has pyramidal geometry
P
¢’ \ Ng
Cl
NH; has pyramidal geometry

H N

BF; has trigonal planar geometry

F
F—B<

(w=0)
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64.

51 Sc = 1%, 2522p°, 36%3p°3d", 4s°
So, S =152 25°2p% 367 3p°

(It is colourless due to absence of unpaired
clectrons in d-subshell}

JoFe=1s% 2572p%, 3523p°3d°, 45°
Fo =152, 2%2p% 3573p°ad®
3d

LTI

(It is coloured due to presence of four unpaired
electrons in d-subshell}
,oTi =157 25%2p°, 3%3p®3d?, 457
Ti3* =152, 25%2p%, 3s23p®3d’
3d

(it is coloured due to presence of an unpaired
elecrron in d-subshell)
a5Mn = 1s%, 2522p6, 3523p63ds, 452

M =152 25%2p°, 223p%3d°
3d

[IRIRERAE

(I is coloured due to presence of unpaired
electrons in d-subshell)
In 3V = 152, 25%2p°, 3523p63d3, 452
Third electron which is removed in thifd
ionisation potential enthalpy belongs 19 3d3
sub-shell.

Lo Cr = 152, 2522p°, 35%3p%3d2 45"
Third electron which is remgyedginyhird
ionisagon potential enthalp§ belongs ko 3d°
sub-shell.

26Fe=152, 2322p6, 3s23p%3a° 4¢°

Third electron whichgis removed in third
jonisation potentialy@nthalpy belongs Lo 3q°
sub-shell.

agivin = 15°, 2%2p°, 3533p63d5' 4s%
Third electrBn which is removed in third
iofitsation petential belongs to 3d* sub-shell,
o albeiements shell and sub-shells are same.

Refuired amount of energy (enthalpy) is based
upon the stability of d-subshell.

65.

66.

The 3d” sub-shell has highest seability in all
because it is half filled sub-shell (while ather
are incomplete). So Mn shows highest third
ionisation petential or enthalpy.

Phenols are much more acidic than alcohols,
due to the stabilisarion of phenoxide ion by
resonance.

Ay 3
P

Phenol Phenoxide ion
Phenoxide ifon is stabilized due to follewing
resonating structures ;

[ LR -

01 ol Hol
8
%
| 1l i
/\: > HeH
1]
2
A" Y
while in alcohols
e @+
R—:0:—H +—= R— O'—H
alcohol {Not stabilized due;

to assence of
resonance)

Ortho nitrophenol is most acidic because in it
-NO, electron attracting group is attached on
ortho position which helps in stabilizing of
negative charge on the oxygen of phenoxide ion.
Hlence, due to this reason acidic character of
phenol is increased, while on attachment of
-CI15 group (electron donating group) acidic
sirength of phenol is decreased in cresol due io
destabilization of phenoxide icn.

The spontaneity of reaction is based upon the
negative value of AG , AG is based upon T, AS

and AH according o following equation
(Gibbs-Helmholtz equation)

AG = AH -TAS



if the magnitude of AH — TAS is negative, then
the reaction is spontaneous.
when TAS > AH and AH and AS are +ve,

then AG is negative,

67. The monomer of polymer

68.

69.

CH,

. CHj
+ /
...... CH, —C—CHy —C <,
CH, ~CH;
- CH;
is CH3 = -

-,

CH,

. CH;
because CHs == Ci._
" CH,
shows cationic polymerisation.
On the basis of Fajan's rule, lower Lhe size of

cation higher will be its polarising power and
higher will be covalent character.

. Polarising power « ———————
&P size of cation

Covalent character « Polarising power
So the correct order is
NaCl < LiCl < BeCl,
(The order of size of cation Na* > Lif’ > Be™™)

The correct order of pH of isomelar solution In
sodium oxide (pH,), sedium sulphidedpH, ),
sodium selenide (pH,) and sodifimmtelluride
(pH4) is pH, > pH, 3pH;8 pHy because in
aqueous solution, they gére hydrolysed as
follows.

Na.0 + 2H,0 —— 2NIaOH + H,0
ase
Na,5A2H,— INaOH + H.S
Strong base Wik aeid
NajSe ~2H,0 — 2NaOH + HSe
Strong base Weak acid
Na,Te+ 2H,0 —— 2NaOH +  H,Te
Strong, base Weak acid

Order of acidic strength
I'IETC > H:Se > HQS > HQO

Order of neutralisation of NaOH

70.

71.

72,

73.

lence, their agueous solutions have the
following order of basic character due to
neutralisation  of  NaOH with
H,0, H.S, Hy8¢ and HaTe

Na.0 > Na,8 > Na,Se > Na,Te
(> pH of basic solution is higher than acidic gr
least basic solution)
Ifreaction is exothermic, therefore, AIT is&veand
on increasing disorder, AS is +ve thus, ar these
condition, AG is negative accordingto following
equation.

AG = AH —TAS
AG = - ve Henee, for spontaneousfieaction AG
must be -ve

. 3 3
Mole [raction of &= S5
. 2 2
Mole fractiomof @G = o-=3

Hence, tatal vapour pressure
= Moleiraction@f P = V. P of P + mole fraction
of Q&V.BPyef Q
=[% x80+'—§x60)=48+ 24
=22 Torr
Stability of alkene
|
* Heat of hydrogenation of alkene

Greater the number of alkyl groups attached to
the doubly bonded carbon atoms, moré stable is
the alkene. Hence, given alkene follow the
following order of stability.

R R R
<, o<
R R R H
R R R H
> o
R H R 3
R R R H
e o<
I H R H
Hence, faster hydrogenation in
R> <H
R 11
For first order reaction

A—»B

Given that rate = k x[ Al
Rate = 2.6 x 10 mol L5~
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[A] = Cone, of A =0.01 M
So  2.0x107° =k x0.01
= 2.0x107
0.01
=2.0x1073

For first order reaction
0.693 _  0.693

Tyyg = =
YTk 2.0 x1073
= 346.5 = 347 s
B;H, is electron deficient molecule because
boron atom has three half filled orbitals in

excited state. The structure of B,H, fis
represented as follows :

87" 7
N ©
<]
1.77A

In it two electrons of a B—H bond are
involved in formation of three centre bond,
these bonds are represented as dotted lines.

After decay of radioactive element, the last
element (stable) Pbisobtained whichbelongsto,
group 14 of periodic table.

Surface tensicn of H,0 is maxmum due to
maximum hydrogen bonding in comparisan to
CeHg, CH,OtL CoHsOH,  The grder “of
H-bonding is

H-0 > CH;0H > C;Hs0
{Benzene does not form Hsbond).

Heat of neutralizatignmef strong acid and
strong base is -57.33 kJi'MgO'is weak base
while HCl is strongyecid,/ so the heat of
neurralizationgof MgO“and HCI is lower to
-57.33 &J because MgQ requires some heat in
ionisation) then net released amount of heat is
decreased.

Surfactants Wdetergents - form micelles in
aglieous) solution above to their CM.C
{criticaly dmiicelle  concentration). Dodecy!
trtrethyl ammonium chloride is an example of
surfactant {cationic surfactant}, so it shows a

following phenomena.

CH
CHaf—(Cﬁz) 11— <C

Non-polar patt po1ar part

NO, NHOH

Electrolytic

79. + 4H

reduction in weaker

acidic medium
MN-phenyl

hvdroxyl
aming

&
80. (1) NO(g}+éoz(g)-——*-NOz(g)

NG ()

1
[NOJ{03]?
Ky

So K] =

(ii) 2NO,(g) == 2NQH+ O,(g)

So K =——[NO”03] (i)
{NOyJ”
From Eq. (i}
i WO T
[NCT30 )

). DNOF(0; |
of D= —
K [NO,J?

From Egs. (i) and (iii}

. (i)

u=
{BF3 = non-polar)

S

/\F

w20
{mare palar)
{SF,
82. Aliphatic Sy1 reacton is carried out in two
steps. In form of slow step
Step (i) carbonium (carbocation) ion is formed
and its formation is based upon the stability
Stability order of carbocarion

{non polar)
{XeF,)
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83.

84.

85.

C¢Hs CH, > CHy — CH—CHy > CH, — CH,
and in step (ii) nucleophile is attracted
towards the carbonium jon in form of fast step
to give final product.

Herce, in benzyl chloride, ethyl chloride and

isopropyl chloride order ol Syl reaction is

benzyl chloride > isepropyl chloride > ethyl

chloride

In chlorobenzene, mechanism of 841 reaction

is differ to aliphatic alkyl halide. The aryl

halides are much less reactive as compared to

alky! halides, towards nucleophilic reagents in

either Sy ! or § 2 reaction.

The carbon-halegen beond in the aryl halide is

quite strong and only forcing conditions can

break up this bond.

Hence,

Step (i)

C HeCH, — C1 —2% ;¢ H; CHa + CF
Rate x [C4HsCH,Cl)

Step {ii)

COHS—EH2+ Nu~ — 3 5 G HCH, Nl

A+ B — Product

Rare = [A] [B]"2 .. (1)
The rate decreases by fator @ ifl the
concentration of reactant ‘B’ is doubled
So  Rate <[A)[2B]72
V[ -2
x[—% ... (i)

Hence, orderpof reactioWw.r.t. reactant B is
- 2.

In a face'gentered cubic lattice a unit cell is
sharédiequally by six unit cells.
. ATp= ke %Molalily of solution

ATj=k;, x Molality of solution

ATy kp
WAL Tk
Given that

AT, =T, -T; =100.18 - 100 = 0.18
k; for water = 1.86K kg mol™"

ky, for water = 0.512K kg mol™!

86.

87.

88.

89.

|
ATy 1.86
0.18 ~ 0.512
1.86 x0.18
AT = 5513
= 0.6539 ~ 0.654
ATI =Ti h T2
0.654=0°C-T,
T,=-0654"C
(T, — Freczing point of @queous, Urea
solution) '

Disulphide bond may be reduced™to thiol by
means of reagents i. e, WaBH,) which shows
the presence of thiot group'imdisulphide bond
formation.

In [Co (NH; )1 3¢ oxidation state of Co=~+ 3
and its 460-ordinatioft number is six.
So gy Co=s? 252, 2p°, 352 3p°,3d, 45°
Co¥tu=fs2, 2522p°, 3523p°3d°
4p

S ) L

In compiex ion
(LT [x]x]
e
aZsp?

In [Co (NH;)3J** shows inner orbital complex

as well as diamagnetic in behaviour {due to

absence of upaired electron).

[Za(NH; ) 1** — sp°d® hybridisation {outer)

and diamagnetic.

[CrINH;), )" —> d%p® hybridisation (inner)

and paramagnetic,
1Br

1Br

4
ComiilH =
3 / \
2 C!

H,C

Lovrest priority atom is always away from the
viewer, Priority is seen on the basis of atomic
number and if atomic numbers are same then
on the basis of second or third beond in above
figure pricrity order group or atom is
—Br>—Cl>—CH; > H and in it rotaticn is
clockwise. So it shows R-configuration.

In qualitative analysis of cation of second
group H-8 gas is passed in presence of HCI,
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of sulphide jons is obtained which is sufficient
for the precipitation of second group cations in
form of their sulphides due to lower value of
their solubility product (K, ). Here, fourth group
cationsare not precipitated becausethey require
for exceeding their ionic product to their
solubility products and higher sulphide ions
concentration due to their higher K¢, which is
not obtained here due to common ion effect.

Cl0, shows paramagnetic character due to
presence of unpaired electron in its structure.

o O

91, Trans [Co(en); Cly] is able to exhibit the

92.

93.

94.

95.

phenomena of optical isomerism because itcan
form a superimposable mirror image.

Cl
en | Co Toen
Cl

The energy of second Bohr orbit of hydrogen
atom (E5)is -328 kJ mol ™} because

Ey=— 132;2 kJ mol™!
E,=- 13;2 kJ mol™!
Ifn=4
Ey =222 45 mol™ = -82 kJ mol™:

Correct order of acid strength
HCIO < HCIO, < HCIO; < HCIO,

+1 +3 -3 +7
Acid strength = oxidation nurmnbez
The main reason for larger nuimber of oxidation
statesexhibited byactinidesihan corresponding
{anthanides is lesser engrgy differenice between
Sf and 6d orbitals thad befween 4f and
Sd-orbirals,

CH,
& 3 4 3[ 2 1
CH;—CH,—GQH 2 CH—CH—CH,—CHj

CH,—CHj
ComteCty, [UPAC name is  4-ethyl-3-methyl

heptane because substituents are written in
alphabeiical order.

96,

97.

98.

The correct order of electron gain enthalpy
(elecrron affinity) is O < §< F < Cl
(electron affinity O < 8 < F < Cl
inev) 1.48 2.07 3.45 3.61

Total vapour pressure of mixture
= (Mole fraction of pentane xV.P. of pentane) +
( Mole fraction of hexane x V.P. of hexane)
= V.P. of pentane in mixture + V.P. of hexane
in mixture
1 4
=[E x 440 + 5 x120] =184 mm
-~ V.P. of pentane in mixture
= V.P. of mixture x mole fraction of pentangin
vapour phase
88 = 184 x mole fraction of pentane in vapour

phase
l\éigle fraction of pentane in Mapour phase
= m - 0478
From second law of Faraday
ma Eal
my Ey
45 203
My = 1

or my =058

- 2,gibl volumesat STP = 22.4 L

99,

100.

- @5 gHyvolume at STP

_122.4x0.5
" 4 2

TFhe best method for the separation of
naphthalene and benzoic acid from their
mixture is sublimadon because it is applicable
for those organic compoundswhich passdirectly
from solid to vapour state on heating and
vice-versa on cooling. In these compounds
naphthalene is volatile and benzoic acid is
non-volatile due to the formation of dimer Via
hydrogen bonding (intermelecular).
Molality of solution = Mole of solute per kg of
solvent
$o1m=1molecfsolute per 1000 gofsolvent
Hence, moles of solute in 1 m aquecus soluden
=1
moles of solvent in 1 m aqueous solution

L =561

1000
) =8 - 55.55
Mole fraction of solute in 1 m solution
1 1

={TSESS " SEEE° 0.0176 = 0.018
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Porter coined the name Endoplasmic
Reticulum (ER). It is a network of tubules,
vesicles and cisternae within an eukaryortic cell

{ahsent in prokaryotic cells). Two types of ER

are  recognised on  the  basis of

presence/absence of ribosomes on the wall of
the EIL.

(i) Smooth ER—Wall of this ER does not has
ribosomes. Smooth ER helps in the
synthesis of lipid and glycogen.

(i) Rough ER—Wall of this ER contains
ribosomes. Rough ER is involved in protein
synthesis and transfer.

Protein synthesis takes place in ribosomes

attached on wall of FR. Newly formed protein

enters within the cavity of rough ER and
follows following path :

Protein - cavity of rough ER — cavity of

smooth ER — Golgi membrane — lysosgmes

or transport vesicles or secretory granules.

There are two models about origin of Modem
man (Homo saplens saplens) i. e,

(i) Multiregional model " Agcording to
this view, Moderm humans evolved in
many parts of the World (from regional
descendants  ofy. Homo eréétus  who
dispersed from_Africa between 1 and 2
million yearg'ago.

Monogenesisimodel : According to this
view only L African descendents of
Hem@erectus gave rise to Modern humans.
in late 1980s@Rebecca Cann and other
geneticiSts, supported this view on the basis of
DNA of living humans. They compared the
mitochondrial DNA  (mt-DNA) of a
multiathenic sample of more than 100 people
répresenting four contnents. The greater the
difference between the mi-DNAs of two
peoples, the longer ago that mt-DNAs diverged

(i)

from a commen source. By using
bicinformatics, they concluded that the
divergence of mr-DNA  of  Africans

from common source began just 200,000 years
ago, much to late to represent the dispersal of
Homg erectus. Thus there are grearer variation
in Asia than in Africa.

103. The world’s highly prized wool (ielding

104.

105.

186.

107.

108.

‘Pashmina’ breed is goat.

The grey crescent area is the area, of
just opposite to the entry ofspemn o ovum.

The fixation of €O, in C, plants takes place in
two places and bystwo (diffepent organic
compounds. Phosphioenol pyruvate (PEP) is
found in mesophyll cells which primarily fixes
atmospheric CO, into oxaloacetic acid (40).
RUBISCO#Ms Presengyin bundie sheath cells
where final fixasion of CO, in hexose sugars
takesWplace, CQ» is primarily fixed by PEP
catboxylase because this enzyme has greater
affipity to/C0, than RUBISCO.

Histone proteins are basic proteins and are
used” in packing of eukaryotic (absent in
pfokaryotes) DNA. DNA and histones together
comprise chromatin, forming bulk of the
eukaryotic chromosomes. Histones are of five
major kinds H;,Haa,Hyp My and Hi H
histones link neighbouring nuclecsomes
{fundamental packing units of an eukaryotc
chromosome), while other are elements of
nucleosome structure, During S-phase of cell
eycle synthesis of histone proteins take place
because at this stage number of chromosomes
become double to that of somatic number.

Lichen is a symbiotic association between a
fungus and an algae (green alga or blue green
alga). The algal partner of lichen is called as
phycobiont while fungal partner is rermed as
mycobiont. Lichen develops into 2 unique
morphological form which is quite distinct
from either pariner. The fungal partner of
lichen helps in the absorption ol water and
mineral 1o algal parmer additonaily it also
provides protection and anchorage to algal
partner of lichen. In exchange of this, the
fungal partner absorbs prepared food material
from algal partner. This food material
is prepared by the algal partner of lichen
through the process of photosynthesis.

Reding is a controlled  microbial
decomposition of pectin without simultaneous
decomposition of fibres. Retting process is
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used for obtaining fibres from stems of flax,
hemp. jute ete. For this purpose stems of tibre
yvielding plants are immersed in water lor long
period where decomposition seis in. Retting is
facilitated by anaerobic buryric acid bacteria
such as Clostridium botulinum, Clostridium
tetant and Closiridium  perfringens. These
bacteria primarily decompose the plant pectin
thus freeing the fibres. {f process of retiing
continues for a lomg time then cellulose
fermnenting bacteria develop and destroy the
fibres.

Resolving power or resolution is the ability of
the lens to distinguish fine details and
structure. Specifically it refers to the ability of
the lenses to distingnish between two points at
a specified distance apart. Resolving power
depends on two factors :
(i) Wavelength of light used for illurnination.
(ii) Power of objective lenses.
wavelength of light

2x NA
Since the limit of resolving power of a micros-
cope is fixed by the structure of light, the
shortest wavelength of visible light will give
the maximum resolution. Among yellow,
green, red and blue light colour. Blue {500
nm) have shortest wavelength so, it will give
best resolution.

Resolving power =

Kidneys help in the formation of urine, from
the blood fowing through glomerular
capillaries. About 20% of plasma fluid filters
out into the Bowman's capsule through a thin
glomerular-capsular membrane due to a ngger
effective filteration of about 10 to 15 mun Hg,
So, the nearest option is (a).

At 40° North and South the heat gain\through
insolation approximately equal to the heauless
through terrestrial radiations

A genetic characteristic thag i§ det@rmined by
genes located on the sex chromesefmes (X or Y)
are called sex linked characterisdc and the
condition where@xpression of sex linked genes
is limited te_one, sekyis called sex limited
characteristics.qn given problem, disease is the
result of sex-linked recessive genes. As neither
man nof Wenman shows signs of disease it
méanis, woman would be carrier for disease
caising gene. [n their children none of the
daughter is suffering from disease, while the

113.

114,

115.

sons are suffering, it means daughters are also
carrier (. e, X-linked recessive).
Suppose, genonype of man =X Y
Genotype of woman = X9 X
(d-disease causing gene)

Man Woman
XY XX
RERG, X3 (0
"'"‘“'"‘"

X K¢ XX Xay Xy
Carrierib_ui Normal Diseased Normal
normat n

appearance daughter SORn son
aughter ’

For each delivery the probability/ for each
combination is 25%. So, among sevenh ghildren
2 normal daughter, 3 diseased sons and 2
normal sons are possible.

Mammals are ureotelic organismst In these
organisms (he amionia, depesited in the
mitochondria of liver cell§is converted into urea
in the Ornithine,eyclefor urea cycle. Hans Kreb
discovered this cycle in"1932 (who later also
discovered citric acid eycle). Urea production is
ocecurred@lmostexeltsively in liver and it passes
into Bloodsstream and then to kidneys. During
ex@retiofl of this urea through kidneys, CO- is
alsg excreted.

Endsef an eukaryotc chromosome are known
ashtelomeres. These are very necessary for
integrity of chromosomes. Telomeres are
tharacterized by repeated DNA sequences
(2-10 bp long). This feature is common to all
chromosomes of & species and is conserved.
Telomerase, which is a special
ribonucleoprotein melecule (enzymatic in
nature) is responsible for the synthesis of these
telomeres.

TATA box is present in eukaryotic promoter
region. It has a resemblance with pribnow box
of prokaryotes. TATA box was identified by Dr.
Hogness and so, it is also called as Hogness
box. It is & 7 bp long region located 20 bp
upstreamn to the start point. During the process
of transcription the RNA polymerase (a
holcenzyme which has a core unit and a sigma
factor for proper initiation of transcription)
binds to TATA box due to which DNA assumes
a saddle like structure at this place.
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116. Chromosomes
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are responsible for the
transmission of the hereditary information
from one generation to the next. The arms of
chromoesome is known as chromatids. These
arms are held together at a point called the
centromere  (or primary  constriction].
Centromere occurs any where along the length
of chromosome. During cell division spindle
fibres are attached to centromere and help in
the mavement of chromosomes towards the
poles.

Thymus gland is found in the upper part of
thorax near the heart. It is a bilobed pinkish
gland. At the time of birth, it is a prominent
gland but in the adult it gradually arrophies.
This gland secretes thymosin hormore, thymic
humoral =~ factor, thymic factor and
thymopeietin, Proliferation of lymphocytes
and differentiation of these lymphocytes into a
variety of clones are induced by these factors.
These clones are differentially specialized to
destroy different specific category of antigens
and pathogens. Thus thymus gland brings
fourth T-lymphocytes for ceil medliated
immunity.

Prolonged liberal irmrigation of €agricultiral
fields creates the problem of salinity.

Chloroplast, which is a( cytoplasmic cell
organelle finds only in éukaryetic plant cells.
These structures help in\ the manufacture of
food through, photosynthesism&hlorophyll is a
spectalized light"abserbing pigment which is
found in the linpér wall of grapum. Each
granum is a' flag, sac/like structure in which
light redetion of photosynthesis takes place.

Wheéat, rice and maize belongs to family
Poaceac'r Graminae. The main fruit rype of
these ‘¢rops is caryopsis in which fruit wall is
fused “with seed coat. These crops are
cultivated in all over the world and are
contributed maximum to global food grain
production.

Mitochondria are the eukaryotic cell
organelles {do not present in prokaryotic
cells). These originate from pre-existing
mitochondriza only. Mitochondria are also
known as semi autonomous organelles
because they contain a circular, double
stranded DNA molecule, RNA and 70 S type of

rihnenmes The wvenes  larated nurside of

122,

123.

124.

125.

126.

127.

nucleus (.e, within the cytcplasm) also
governes some traits, are rveferred to as
plasmogenes or cytoplasmic genes.
Cytoplasmic male sterility (. e, dominance of
female cytoplasmic genes over male)dgdue 1o
plasmogenes located in mitechondrial W\BNA
{mt-DNAJ.

DNAgSe:.(or deoxyribonuclease), or simply
nuclease is an enzymegwhich breaks down
DNA by hydrolysis of the phosphediester
bonds of its sugamphoesphate’ back bone.
Depending on the position of hydrolysing
phosphodiester bands, nucleases are of two
types :

(1) Endoftucleases [di) Exonucleases.
Endonucieases hydrolyse internal
phesphediesier’ bonds in a polynucleoride
¢hain g.e, DNA), While exonucleases
hydrolyse terminal phosphodiester bonds in a
polynulectide chain (i. e, DNA).

Column-I1 Column-I1

A. Peritrichous flagella — Escherichia coli
{flagella all over the {a bacterjum)

body)
B. Living fossil — Ginkgo bitoba
{maidan hair tree)
C. Rhizophore — Sefaginella
{(a form of aerial fa pteridophyte)
adventitious roots)
D. Smallest flowering — Wolffia
plant .
E. Largest perennial — Macrocystes
algae

Norman Borlaug is associated with green
revolution. The green revolution means an
increase in the production of crops particularly
cereal crops. Such as wheat, rice and maize.

G - 6- P dehydrogenase deficiency is associated
with haemolysis of RBCs.

Marginal notches in Kalanchoe
and Bryophyllum possess adventdous buds
in their leaves for vegetative propagation.

Approximately 300 species and sub species of
mammals are considered as endangered by the
Intemational Union for the Conservation of
Nature and Naiural Resources (IUCN). Red
Panda is an endangered species because it is
facing a very high risk of extinction in near
furure.
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128. Lipoproteinaceous, thromboplastin is released
by the injured tissue. This reacts with Ca* ™ ions
present in blood and forms a proteinaceous
enzyme called prothrombinase, Later in the
presence  of Ca”' inactivates heparin
(anticoagulant) and catalyses prothrombin
(inactive plasma protein) into an active
thrombin protein. Thrombin acts as an enzyme
and catalyses fibrinogen (a scluble plasma
protein) into an inscluble fibre like polymer,
fibrin. These fibres form a dense network upon
the wound and trap blood corpuscles (WECs,

129.

RBCs and platelets) and thus form a clot. This
clot seals the wound and stop bleeding. In blood
vessels, thromboplastin do not release due to
which bleod does not clor. But external
thromboplastin to blood will cause blood
clotting at the site of its introduction due to
formaticn of prothrombinase,

Lac operon is a cluster of genes encoding three
proteins that bacteria use to obtain energy
from the sugar lactose. There are three
structural genes in lac operon.

(i) Lac Z {3063 bp) : This gene cods for the enzyme  galactosidase which breaks lactose into glucose and
galactose to be utilized in the cell. Therefore, E. coli cells with a mutated Z genes of the lac operon can
not grow in medium containing cnly lactose as the source of energy because they cannot synthesize

functional p-galactosidase.

(ii) Lac'Y (800 bp) : It codes for p galactose permease enzyme which is a membrane bound protgin and

helps in transport of metabolites.

{iii) Lac A {800 bp) : It codes [or f galactose transacetylase an enzyme that trnasfers an acetyl group frignd

aceryl Co-A to p-galactosidase.

Promoter
for fac §
tac p
DNA 11 t:--faco lac z fac y fac a f

apd i s 3063 800 800 : base pairs

mANA fac i mANA mANA for lac genesi{z,y,a)

- 60 | 1021 275 275 amino acids
Polypeptide 3800 125,000 30)000 : 30,000 i  daltons
active tetramer tetramer monomer dimer daltons
protein 152,000 500,000 30,000 60,000

) P-galactosidase 3:trans:-:u::-
function repressor permease | etylace |

130. Cycads is a group of gymnoesperms which have
top shaped multiciliated male gametes (largest
male gamete) and the each marture seed of
these plants contain one embryG®andytvo
cotyledons (dicotyledonous) e gmGycas.

131

132,

Genetic code has the universalityi. e., a codon
codes for the same amino acid in all the
organisms.

Prawn does not have two pairs of antennae
instead it has one pair of antennae and one
pair of antennules.
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Nucleotides are the building blocks of nucleic
dcids (DNA and RNA). A single nucleotide is
composed of a phosphate molecule, a five
carbon sugar {either ribose or deoxyribose)
and a purine (adenine or guanine} or a

pyrimidine Jr cytosine or uracih)
nitrogenious bz,
Nucleoside = Base + Sugar

Nucleotide = Base + Sugar + Phosphate

/ uani
.\\/ Cytosine H uanine
Ne—H rr-seemmemmees 0 N
as g N
—_ N
CH2 HE MM H M . \
Fentose / N
sugar L A2t O H—N
AN
H H
Phosphate H N \N . v ¢
”/° \°\ hg  at
CH, O N / \N -------------------- H—mN
o \/ Hydrogen
N bonds >
2 H D/
o
/O Adenine Thyming
Muclentides

ChemicaliSiructures ohBase Pairs and Sugar Phosphale Chains

Three fourth surface of earth (about 71%of
total) is occupied by oceans which“gontain
§7.5% of total water. This is mafine water with
about 3.5% salt contents. Restiwater L. ¢, 2.5%
is fresh water whighy,occurs on land. Most
amount of this water (about 1.97%) occurs as
frozen ice cdps .and |glaciers and 0.5%
freshwater occuis’as gfound water.

Solar epergy is notwésponsible for green house
effect instead it is a source of energy for the
plafithandanimals. Green plants prepare their
food by the tise of this solar energy. CO; gas is
mainly) responsible for green house effect.

Excessof this gas forms a thick layer around the
earth and prevents re-radiadon of entering sun
rays to atmosphere. Thus functons like the glass
panels of a green house (or the glass windows of
amotorcar). Thisisso called green houseeffect.

Ten pairs of cranial nerves are not common in
mammals but common in frog. In mammals 12
pairs of cranial nerves are found.

Proteins are polymers of amino acids in which
aminoacidsarejoined by peptide bonds. Glycine
has the simplest structure.
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?00'
H;N*—C—H

H

glycine amino acid

Barophilic prokaryotes grow and multiply in
very deep marine sediments.

Bacillariophycean members (diatoms) form
about 20% of all primary productons. These
are microscopic, eukaryotic, unicellular o1
colonial coccoid algae. These algae are
sexvally reproduced by the formadon ol
auxospores in most cases. Bozi (1914) and
Fremi (1930) reported that short secdons ol
living cells at the tips of rhe wichomes of
Wertiella lanose become invested by a thick,
lamellated,  pigmented  sheath.  Such
multicellular spore like structures function as
perermating bodies. They are specially
modified hormogenes and are called
hormospores or hormocysts. Desikachary
(1948) calls them pseudohormogonia.
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Enzymes, vitamins and hormones are classified
into a single category of biological chemical
because all these help in reguladon of
metabolismn. Enzyme is a proteinaceous catalyst
produced by a cell and responsible for the high
rate and specificity of cne or more intercellular
or intracellular biochemical reactions. Vitamin
is an organic substance which generally
synthesized by plants (exception vitamin-D).
Absence of a vitamin from the diet for sufficient
time gives symptoms of a resulting deficiency
disease. Hormones are chemical messengers
which on secretion bring about a specific and
adaptive physiological response.

According te Darwin's concept of natural
selecdon, the organisms which are provided
with favourable variations would survive
because, they are the fittest to face their
surrounding while the organisms which are
unfit for surrounding variations are destroyed.
Prevalence of pesticide resistant insects is due
to adaptability of these insects for the changes
in environment {due 1o use of pesticides).

InC, plants every CO , molecule has 1o be fixed
twice, so, these plants are needed more energy
for the synthesis of hexose sugar moleculesthan
C; plantsin whichCO ; has to be fixed only once.
18 ATP molecules are required by C4 plants for
the synthesis of one molecule of hexose sugar
while 30 ATP molecules are needed by the G,
plants for the same, ThusC, plants have a need
of 12 ATP malecules extra thanC ; plants for the
synthesis of one molecule of hexose sugar,

Abducens (Abducent) nerve is a cranial nerve
which criginared from the ventral surface of
medulla oblongata. It innervates the lateral
rectus rnuscle of eye ball. It is a motor nerve afid
controls the movermnents of the eye ball. Hence, if
abducens nerveisinjured ina man, movementof
eye ball will be affected,

Wood mainly consists of secendarv ¥ylem
(sclerenchymatous cells). Ligdin, in these cells
provides strength to wood tssues. Préparation
of pure cellulose for manufacrure,of pulp for
paper industry from woody tissues of plants
required removal ofilignin from these woody
tissues.

Protein synthesis takes\place on ribosomes. In
an eukaryotic cell ribosomes are present in
cytoplasm, miteghondria and chloroplasts. So,
in thése'places protein synthesis take place.
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Gene flow means the spread of genes through
populations as affected by movements of
individual and their propagules e g., Spores,
seeds etc. Gene flow ensures that all
populatons of a given species share a
common gene pool I, e, it reduces difference
between populations. The interruption of
gene flow between populations is a
pre-requisite for the formation of new species.

A Botanical garden is a collection of various
types of living plants. Ex situ conservation
means conservation of plaats or animals in the
artificial habitats which are quite similar to the
normal habitats of these organisms. In this way
botanical gardens provide ex situ conservation
of germplasm.

Insectivorous plants grow in water dogged
swampy soils, deficient in nitrogenous
compounds. These plants gbtain “their
nitrogen compounds from the insects. Due to
this reason, these plants arelcalled as
semi-autotrophic  or __semi-heterotrophic.
Dionea (z2n insectivoréus plant) i commoniy
called as venus fly wapdLeafes of this plant
have winged peficle andlamina modified into
two toothed jaws. Edeh jaw bears several
teech. Upper, sutface of each jaw bears
triangularly @rranged long sensitive hairs or
bristles amd Jmany glands, which are
irregularly “seattered. These hairs are very
sensitive, to touch sdmulus, When an insect
touches chese hairs, this stimulus causes rapid
turgor pressure changes which closes the
leaf.

Animals resist predation by cryptic colouration,
deceptive marking, behavioural defenses and
the possession of mechanical or chemical
defenses.

Example : A, Enlargement of body size by
swallowing air in puffer fish.

B. Melanism in moths.

C. Colour change in chameleon.

Allele frequency is the relative proportion of a
particular allele among individuals of a
population. According to Hardy-Weinberg
equation, the frequency of dominant and
recessive alleles in a population will remain
constant from generation 1o generation if there
is no mutation, selection, random drift and
migration.
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As per Hardy-Weinberg equanon
P2 2pq + q2 =1
p= dominant allele frequency
q = recessive allele frequency
P? = homozygous dominant genotype
2pg = heterozygous genotype
4% = homozygous recessive genatype
In quesdon p= 0.6 and g = 0.4
Therefore, heterozygotes frequency is
=2pg=2x0.6x 04 =048

Pasteur performed experiments in which he
took sterilized (by boiling} yeast and sugar
solution in a long necked, then he bent the
neck of the flask like a neck of swan. After one
month he observed thar no life appeared in
flask solution because the curved flask neck
acts as a filter. He later on broken down the
neck and observed the solution. He found that
many micro-organisms were originated in
solution.

According to the US office of technology
assessment (1987) “biological diversity is the
variety ameng living organisms and the
ecological complexes in which they occidr
Biodiversity act of India was passed by the
Parliament in the year of 2002.

In glycolysis 4 ATP and 2 NADH, molecules
are formed. These 2 NADH, molecules gorto
electron transpeort chain.

In oxidative decarboxylation no ATEdnolecule
is formed but twe moéléeulesyof NADH; are
formed from two melecules of pyruvate. These
two NADH, go 0 elegtron mansport chain. In
Kreb’s cycle 2 ATBy 6 NADH. and 2 FADH,
molecules are formedsfrom two molecule of
acetyl Co-A)These NADH, and FADH, go to
electron ‘wansport chain. In electron transport
chain 2ll)NADH; and FADH, pass to electron
carrierfyand yield 3 ATP and 2 ATP molecules
perNADH; and FADH, respectively.

Thus,

4 ATP are formed in glyvcolysis

2'ATP in Krebs cycle and

34 ATP from electron transport chain
40 ATP

2 ATP molecules are used during glycolysis,
So, net gain of ATP molecules during one
complete oxidation of a glucose molecule is 38
ATP.

dag, LOIOUITMINAIESS 16 d €A LIACLH [A-UTHRCU pildil,
It always transfers from mother to son.

A woman, whose father was colour blind, will
be carrier for colour blind trait. Marriage of
this woman with a colourblind man will result
of the above possibilities.

If woman is normal If woman is gatmer

{normal {colourblind (carrier feolourblind
woman) man} woman) man)
X X XY X Y
Y
@ ®% XY XY &8 @XE XY
Camrfer  Normal sons Cﬁlo'ér carr;ler Normal
ind dapghter son
daughters daughter b]ciggngn

155. In the éctophloig siphonostele the xylem
surrounds pith and this xylem is surrounded by
phloem,  pericycle and endoderm s
respectively,

e g, Osmunda and Equisetum.

Phioem

Ectophloic Siphonostele
156. The edible part of the fruit of litchi is juicy aril.
Arilis an accessory seed covering formed by an
outgrowth at the base of the ovule.

157. Scme photosynthetic bacteria such as
Rhodopseudomonas can prepare
carbohydrates. But during this type of food
synthesis O, does not evolved because in this
case hydrogen donor is other than H,0. Algae
{(green and blue green) and all green plant
cells prepare their food  (carbohydrate)
through photosynthesis.

Here, hydrogen ions are donated by water
melecules by the process of photolysis of water
i.e., O, is released during this type of food
synthesis.
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In Kyoto protocol (Dec. 1997), it was

‘determined that the climadc changes due to

green house gases will be lower down till
2012,

Cretinism is a disorder which is caused by
deficiency of thyroid hormeones in infants.
Symptoms of this disorder are slow body
growth and mental development, slow heart
beat, low blood pressure, stunted growth,
retarded sexual development ete. This disease
can be treated by an early administration of
thyroid hormanes.

Micronutrients are minerals obtained from the
soil and present in plant tdssues at
cencentrations usually less than 3 pmol 3'1 dry
matter. Cu (copper), Mn (manganese) and Fe
{Iron) are those micronutrients which affect
both photosynthesis and mitochondrial
electron transport because they are the main
constituents of various electron carriers.

Hugo de Vres (1848-1935) proposed
mutation theory for the formaton of new
species. According to him, new species are not
formed by continuous variatons but by sudden
appearance of variations which he assigned as
mutations. He stared that these mutations are
heritable and persist in successive generations.
For proposing this theory he performed
experiments on Qenothera lamarckiana
{evening primrose).

Peristalsis of intestine is related with
autonomous  nervous  system  whereas
knee-jerk response, pupillary reflex and

swallowing of food are related to reflex action.

Phenyl is not used for disinfection of dfinking
water. Other three compounds are used in
disinfection of drinking water.

Chemiosmotic  hypothesis “for™ oxidarive
phosphorylation (ATP synthesis) was proposed
by Peter Mitchell in 1961 for thi§' he was
awarded Nobel prize in 1978. This theory is
based on proton gradient.

Deficiency ofg,dopaminé) in the human
produces symptormnsof Parkinson's disease.

Frankia i5)a baecterium, it grows in symbiotic
association with the roots of at least eight
families ofyhigher non-leguminous plants. It
éanifix ‘atmospheric nitrogen. But in the free
living state it cannot de this.
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An acromian process is found in pectoral girdle
of mammals.

Apomixis does not involve gamete formation
and fertilization as found in amphimixis.
Adventive embryo formation is a type of
apomixis in which embryos are formed from
diploid integumental or nucellar cells.

Fgg apparatus is present towards the micropylar
end of an ovule, Egg apparatus has two lateral
synergid cellsand onecentrallylocated eggeell.
During entry of pollen tube within the ovule
synergid cells become disintegrate and provide
path for entry of pollen tube within the
chamber of embryo sac.

The mucosa and sub-mucosa of small intestine
are thrown into folds. Surfaces of these folds is
covered by fine, fingerlike projections of ‘the
epithelium. These projections are caliéd villi. I
addition, the epithelial cells of the villiare
covered on their exposed surfaceby cytoplasmic
projections called microvilli.

The deficiency of proteins within the body is
responsible for a disease,“known as
kwashiorkor. So, #@Wkwashiorkor diseased
patient is genendilygadyised to specially,
consume moge, neat, lentils, milk and eggs
because the$e are rich'§otrces of protein.
Prairies contain tall grasses and shrubs :
Savadna—Acaciditrees

Tundras—penmalrost

Conifergus forest —evergreen trees.

Electron spin resonance method is the most
accurate method for dating of fossils,

Inpan amphimropous ovule, the embryo sac
becomes horse-shoe shaped and the funiculus
and micropyle are close to each other. This type
of ovule is found in Alismaceae, Butamaceac
{amilies.
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from aerial parts of a living plant is known as
transpiration. Measurement of transpiration
can be done with the help of potometer. It
works on the principle of amount of water
absorbed equals the amount of water
transpired.

Primary tissues are those meristematic tissues
which are derived directly from embryonal
tissues.

e g., Shoot apex and root apex.

In 1970 H. Temin and D. Bakimore

independen- tly discovered the enzyme reverse
transcriptase. This enzyme uses RNA as

template for the synthesis of C-DNA
{Complementary DNA).
RNA

4 Reverse transcriptase used RINA as template
C-DNA

Platyhelminths do not have a coelomic or
pseudocoelomic cavity for digestion of food as
found in higher organisms. Because these
organisms obiain digested food directly.

A competitive inhibitor competes with
substrate molecule for occupying the active
site of an enzyme. These inhibitors have

structural  resemblance  with  substrate
molecules due to which they easily gét-aetive
ite of an enzyme and (form \an
enzyme-inhibitor complex.

E + 1 —» EI cemplex
(enzyme)  {inhibitor)

Gliding joint is present between zygapophyses
of the successive vertebrae.
The K ,, (Michaelis constanit) can vary greatly

from enzyme to)\enzyme and even for the
different substrates of the same enzyme.

Platesdiaving streptomycin allow to propagate
only those baeteria which are resistant to the
antibietie

Ganma rays (from cobalt 60) is generally used
for induced mutation in crop plants.

Hacmophilia, a hereditary {recessive
¥linked) disease is caused due to fault in
genes which controlling the factor VIII and IX,
located on X-chromosome. The male carries
only one X-chromosome, his other sex
chromesome which carries no genes for blood
clotting, so the condition is usually seen only
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in males where only one faulty chromosome is
needed.
While a female with one faulty X-chromoscme
will be caricr. So, in females two faulty
X-chromoscines are nceded to cause the
disease.

Down's syndrome is due to an extra
chromosome which combines 1 the
chromosome pair 21. Down syndrome is
caused due to trisomy, in which thé fusion ofa
normal n gamete (haploid) takes(glace with an
n + 1 gamete (diploid). J. LangdomDown first
described the developmertal defect produced
by trisomy in 1866. For thisireason it is called
Down's syndrome. Persons Raving Down’s
syndrome generallyhiayve a short, stocky build,
short hands, flaitened facial features and poor
muscle tohes In @ddition they are mentally
retarded/

Scientists perform test cross to find out the
differentrypes of gametes or the genotype of

an Ainknewn individual. Test cross is
performed always Dbetween the R
heterozygous plants and pure ' recessive

(hemozygous) parent plant. So, in the given
case AaBb should be crossed with aabb.

The neuron are cells specialized to conduct an
electrochemical current. Neuron cells do not
have the capability of division (Cells are
restricted in Gy-phase).

Secretin and Cholecystekinin (CCK) are two
main Gastrointestinal (GI) hormones secreted
in duodenum of alimentary canal. CCK
stimulates gall bladder contraction and thus
increases the flow of bile salis into the
intestine.

Secretin stimulates the release of an alkaline
pancreatic fluid that neutralizes stomach acid
as it enters the intestine.

Paramecium is a heterckaryotic organism i. ¢,
it has two nuclei near the cytostome (oral
shaped opening called mouth), The
macronucleus, which is a conspicuous larger
ellipsoidal  vegetative nucleus,  divides
amitotically and controls the vegetative
characters and micronucleus is a  small
compact reproductive nucleus which divides
mitotically and controls the reproduction.

AIDS  (Acguired  Immuno  Deficiency
Syndrome) was described first time in 1981
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{Africa). It is the resuit of an infection by the
Human Immuno Deficiency Virus (HIV). ftis a
lentivirus within the family of Retroviridae.
Principal target cells for HIV are I
lymphocytes because these cells have CD,
receptor proteins {or interaction of HIV.

Flip-Flop or transmembrane movement is due
to migration of lipid molecules from one lipid
monolayer to other mono layer of lipid bilayer:

If mammalian ovum fails to get fertilized, the
estrogen secretion does not decrease further,
while corpus luteurn will disintegrate. Primary
follicle starts developing and progesterone
secretion rapidly declines.

If a person is undergoing prolonged fasting, his
urine will be found to contain abnormal
quantities of ketones. During fasting energy is
obtained by the oxidation of reserved fats. Asa
result of fatty acid oxidation large amount of
ketone bodies are produced such as
acetoacetate, B-hydroxybutyrate and acetone.

Vivipary is the condidon when seeds
germinate on the plant. It is an undesirable
character lor annual crop plants because
germinated seeds cannot be stored under
normal conditions for the next season.

Bininsecticides are those biological agents
which are used to conirol harmful insects. A
bacterium, Bacillus thuringiensis is used for this
purpose, Spores of this bacterium produce the
insecticidal cry-protein. Therefore, spores, of
this bacterium kill larvae of certain insects{The
commercial preparations of B. thuririglensis
contain a mixrure of spores, cry-progein andan
inert carrier,
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Balbiani (1881) was the first person who
observed salivary gland chromosomes in the
salivary glands of chironomous larvae. These
chromosomes are very useful in gene mapping
because  they have  endoreduplicated
chromosomes. These chromosomes are formed
due to the process of endoduplication or
endopolyploidy or endomitosis, in this process
the nuclear membrane does not rupture but
chromosomes become double and they do not
separate from each other.

The deficiency of vitamin By or thiamine is
responsible for the disease heri-beri. Zhis
disease occurs in those countries whetel the
staple diet is polished rice. The symftomsyof
this disease are pain from neuritis, paralysis,
muscle wasting, progressive oederna, mental
deteriora- tion and finally heatt failure:

The cosmic rays, X-raysfUV-rays, the visible
spectrum, infra red rays, radiogyaves, coming
from sun are constitabed electromagnetic
specorum. The waves of each of these types
have a charaCleristic range of wavelengths,
The visible spectfumgwhich is also known as
Photosymitheric Active Radiation (PAR), has a
range (of waveglength of 380 nm to 760 nm.
This part of electromagnetic spectrum is
responsible for photosynthesis.

Génerally seeds of rice do not have vitamin A,
butygolden rice which is developed through
genetic engineering has the high vitamin A
content.

Valium depresses brain acdvity and produces
feeling of calmness, relaxation and drowsiness.

0
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